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PRODUCT 



(57) Described is a deodorizing fiber having an acid 
group in the fiber substrate of the fiber in a proportion- 
ate amount of 0.01 - 2.5 mol/kg fiber and an amino 
group containing compound in a proportionate amount 
of 0.03 - 3 mol/kg fiber and the amino group containing 
compound being chemically bonded in the fiber 
between the acid group and at least a part of the amino 
group contained in the amino group containing com- 
pound. 

The acid group can be carboxyl group and/or sul- 
fonic acid group. A preferred amino group containing 
compound is a water soluble polyimlne having a molec- 
ular weight of 1.000 - 200,000. 

The fiber of the invention is preferably prepared by 
impregnating or immersing a never-dried wet spun 
acrylic fiber with an aqueous solution of a water soluble 
polyamine, and heat treating the impregnated fiber at a 
temperature between 100 and ISO^'C. A textile article 
made from the deodorizing fiber of the invention in com- 
bination with a deodorizing fiber having an anionic func- 
tional group can renrK)ve an objectionable compound 
smell or odor in the ambient atmosphere. 
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Description 

Field of the Invention 

5 This invention relates to a deodorizing fiber having a characteristic of removing unpleasant or offensive smells (or 
odors) perceptible In dwelling houses and accommodation. This invention relates to deodorizing textile articles capable 
of removing a broad range of smells or odors. 

Background Art 

10 

In recent years, comfortable living environments have become the object of attention. There have been known 
many attenrpts for removing offensive smells present in various environments, for examples, in a living room, in a vehi- 
cle and even in a refrigerator. 

Among the attempts, special attention has been focused on deodorizing tobacco smoke smells present in an office, 
15 in a living room and in automobile on account of the penetration of anti-smoking movement. 

Some deodorants utilizing amine compounds for removing tobacco smoke smells have already been proposed. For 
example, an acrylic woven fabric containing a deodorant carrying a polyethylene-imine and nonionic moisture absorb- 
ing organic substances has been disclosed in Japanese Unexamined Patent Piiblication (Kokai) No. 3-146064. 

However. It has been found that the proposed fabric does not provide a satisfactory characteristics pertaining to 
20 durability to washing and to processability 

A material for a tobacco smoke fitter in which a reactive group is introduced into a cellulosic molecule to be reacted 
with a polyethytene-imine is disclosed In Japanese Unexamined Patent Publication (Kokal) No. 57-16687. The pro- 
posed product produces a localized formation of bonded reacted polyethylene-imine and the bonded polyethylene- 
imine is readily stripped off. 

25 Further more, Japanese Unexamined Patent Publication (Kokai) No. 62-141 128 describes a deodorizing synthetic 
acrylic fiber and a process for producing the same in which an amino group-introduced metal porphyrin was incorpo- 
rated in the wet-gel fiber (undried fiber) in a manufacturing process stage of an acrylic fiber in order to improve fastness 
to washing, and the fiber was subsequently dried to produce a deodorizing densified fiber. Although the deodorizing 
characteristics of the synthetic acrylic fiber according to the proposed method exhibits a satisfactory fastness to wash- 

30 ing. the fiber is not durable to dyeing. In the patent publication, it is described that a polyvinyl amine which is a 
polyamine is chemically bonded to metal porphyrin. In this case, since the polyvinyl amine and the metal form a water- 
insoluble complex-conpound, it is hardly possible to apply the compound In the form of a solution to a fiber because 
the polyvinyl amine and the metal form an complex which is insoluble in water. It is natural that the conplex adheres 
only to surface of fiber. Accordingly, the resultant textile products lacks fastness to dyeing. 

35 As methods for improving dyeability, chemical incorporation of an amine compound to a fiber substrate has been 
known in the art. The methods include, for example, copolymerization of fiber forming polymer (Japanese Examined 
Patent Publications (Kbkoku) No. 47-15096, No. 47-32157, No. 48-30479 and No. 55-6725). application of graft polym- 
erization to as-spun fiber after fiber forming process (Japanese Patent Publication (Kokoku) No. 38-82 1 8, No. 47-23988 
and No, 37-15415), polymer blending technique (Japanese Patent Publications (Kokoku) No. 38-20972 and No. 37- 

40 2997), direct application of impregnation method to fiber (Japanese Examined Patent Publications (Kokoku) No. 29- 
821 5, No. 47-23988 and No. 48-23834) and the like. 

In any of these known methods, amine compounds incorporated in fibers are preferably in the form of a salt accord- 
ing to the descriptions of publications. The f bers according to these known methods lack the capability of deodorizing 
offensive smells from an acid conpound and/or a compound containing carbonyl groups which is a source of an offen- 

45 sive smell. 

Japanese Examined Patent Publication (Kokoku) No. 22673 describes a cleaning filter In which a plurality of can'ier 
substrates each impregnated with different components capable of deodorizing a plurality of different kinds of unpleas- 
ant smells are compounded. Textile articles In which a canied deodorant is adhered to the surface of a fiber by coating 
or impregnation, feel stiff to the hand. Since the deodorant component is readily stripped off when the articles are 
50 washed or dyed, these textile articles cannot be used for clothing, interiors and furnishings where festness to washing 
and dyeing or fashionable qualities are required. 

In a textile article using a deodorizing fiber, it is generally required that the deodorizing characteristics of the fiber 
should be fast or durable against washing and dyeing processes. With a view extending the end-use f iekJ of a deodor- 
izing fiber, dyeing of deodorizing fiber is strongly required as in conventional fibers. The deodorizing characteristics of 
55 deodorizing fiber should be retained even after the fiber has been dyed. In other words, durability of deodorizing char- 
acteristics to dyeing property is extremely important requirement in a dyed deodorizing fiber. 

The fastness to washing refen-ed to herein is defined as a retention degree (preservation degree) of the original 
characteristics of a textile article after washing in which a deposit adhered to the fiber prior of washing has been 
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stripped off (removed) by both mechanical and chemical actions of flowing washing water in the presence of a minimum 
surfactant which does not deteriorate physical characteristics and does not change the color of the textile article. Wash- 
ing is a treatment applied to with a view to stripping off the deposit or the adherent which is generally bonded by means 
of physical adsorption (Washing Test Method is described in JtS-L-0217.). 
5 On the other hand, the fastness to dyeing as herein referred to is defined as a retention degree of the original char- 
acteristics of a fiber after dyeing in which a deposit adhered to the fiber prior to dyeing has been stripped off (removed) 
under heat at dyeing by a strong thermodynamic action, and the property indicates an occurrence of stripping-off of 
physically adsorbed deposit and ionicaliy bonded adduct. Retention of deodorizing characteristics towards unpleasant 
smells after the deodorizing fiber has been dyed has been a very serious problems to deal with. 

10 

Disclosure of the Invention 

The object of the present invention is, in a broad sense, to provide a deodorizing fiber and a textile article with dura- 
ble deodorizing characteristic. 

75 A specific object of the invention is to provide a deodorizing fiber and textile article with deodorizing characteristics 
exceedingly durable against various treatments, for example, washing and dyeing to which a conventional fiber or textile 
article is subjected. 

A more specific object of the invention is to provide a fiber material having excellent deodorizing characteristics 
which will not be lost under routine treatments applied during use. 
20 A further object of the invention is to provide durable textile articles exhibiting deodorizing effect on a broad spec- 
trum of unpleasant smells. 

This invention provides, in the broadest sense, a deodorizing fiber characterized in that the fiber contains an acid 
group in the fiber substrate in a proportionate (proportional) amount of 0.01 - 2.5 xvoVVq fiber, and carries an amino 
group-containing compound in a proportionate amount of 0.03 - 3 mole/kg fiber in terms of the amino group thereof 
25 which is held by at least part of the amino group bonded chemically to the acid group in the fiber substrate. 

The acid group as herein refen-ed to is the acid group contained inherently in the substrate forming fiber, for exam- 
ple, a carboxyl group or sulfonic group which can be reacted with the amino group containing compound. 

The fiber pertaining to the invention is an organic fiber and includes natural fibers, chemical fibers and synthetic 
organic fibers. Representative examples for natural fibers are cotton and wool. The chemical fibers include regenerated 
30 cellulose fibers such as viscose rayon, cuprammonium rayon and a fiber formed by means of chemical modification of 
natural celtulosic materials, for example, acetate fiber. The synthetic organic fibers are made from fiber forming organic 
synthetic polymers. Representative examples of the f bers are polyamide fiber, acrylic fiber, polyester fiber, or the like. 

In the case where these fibers do not have any ackJ group in themselves, a modifying compound having an acid 
group is incorporated or introduced into the fibers by means of addition bonding or alternatively they can be used as 
35 substrate fiber after they have been treated with a suitable modifier to make a fiber containing a prescribed amount of 
an acid group. 

In the case where the fibers are synthetic organic polymeric fibers, the acid group is introduced during the prepa- 
ration of the polymer by means of copolymerizing a prescribed amount of a copotymerizable monomer, and a fiber con- 
taining the acid group in a proportionate amount of 0.01 • 2.5 mole/kg fiber can be easily prepared by applying a known 
40 spinning and stretching process to the obtained copolymer. 

in the invention, acrylic fiber can be used as the most preferred fiber substrate for the purpose because the fiber is 
made from copolymer containing a prescribed amount of an acid group which can be readily prepared in the manner 
as mentioned above. 

In the invention, the amino group is a saK-unsubstituted amino group of which introduction into the fiber is made by 
45 chemically bonding a polyamine having a molecular weight of 1 ,000 - 200,000 with fiber and held firmly on the fiber. The 
salt-substituted amino group is a neutralized amine by an acid, for example, an amino sulfate and a chloride of amino 
hydrochloric acid. It cannot absorb smells emitted from a carbonyl group-containing compound and an acid compound 
up to a satisfactory level, and cannot make a fiber having a fast deodorizing effect. 

The deodorizing fiber according to the invention has an amino group bonded firmly on the fiber in which the amino 
so group is chemically bonded to 50 - 100 mol%, preferably 60 mole% or more of the acid group contained in the fiber. 
Since the deodorizing fiber of the invention carries a sufficient amount of amino group bonded chemically to the acid 
group in the fiber substrate, a remarkable removal of unpleasant acid smells emitted from aldehyde and sulfide can be 
effected and the deodorizing characteristics of the fiber becomes durable against physico-chemical actions encoun- 
tered during dyeing and washing. 
55 It is, however, noted that a deodorizing effect cannot be attained in case where an amount of amino group present 
in the fiber is relatively small as compared with a relatively larger amount of acid group present in the fiber substrate. 
Accordingly an application of greater amount of amino group is required so as to maintain the presence of a free amino 
group in the fiber because the free amino group effects deodorizing. 
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The deodorizing fiber aocording to the invention can be prepared by a process conprising contacting a raw mate- 
ria! fiber containing an acid group in the fiber substrate in a proportionate amount, as mentioned above with an aqueous 
solution of a water-soluble polyamine, especially a water-soluble polyamine having a molecular weight of 1 ,000 - 
200,000 corYtaining 0.025 mol/kg solution based on a molar amount of an acid group as mentioned above to obtain a 

5 fiber impregnated with polyamine; heat treating the impregnated fiber with the water soluble polyamine in an ambient 
temperature of 100®C or more. 

In the process, the concentration of a treating or immersing bath of the water soluble polyamine can be optionally 
selected as far as the prescribed amount of water soluble polyamine compound can be attached to the fber. The 
amount of water-soluble polyamine compound attached to the fiber can be determined on the basis of a pick up ratio or 

10 a squeezed solution ratio. 

When the heat treatment is carried out under moist or wet heat or steam, the deodorizing characteristics of fiber 
becomes fast to dyeing and washing. When the deodorizing fiber is an acrylic fiber, deodorizing fastness of the fiber to 
treatments such as washing and dyeing can be further enhanced by a process comprising impregnating a ne\/er-dried 
fiber (hereinafter, the fiber may be referred to as undried fiber.) with a polyamine compound in which the never-dried 

IS fiber is a fiber immediately after stretching in forming an acrylic fiber in a wet spinning or gap-type wet spinning process. 
The deodorizing fiber of the invention can be of either continuous fiber or staple fiber. When the fiber is chemical or 
synthetic fiber, it can be prepared in the form of a tow. The deodorizing fiber of the invention may be used in the form of 
yarn, and it is mostly converted into the form of woven fabric, knitted fabric or nonwoven fabric for making textile articles 
such as clothing or the like. In the textile goods as mentioned above, goods can be wholly composed of the fiber of the 

20 invention. The deodorizing fiber of the invention can be blended with a conventional fiber to make a textile article. 

An durable deodorizing textile article which exhibits an extensive deodorizing characteristics capable of effecting 
extensive removal of compound smells having a wide smell spectrum covering acid compound-based smell and basic 
compound-based smell, can be attained by blending at least 5% by weight of a deodorizing fiber of the invention with 
at least 0.5% by weight of a fiber exhibiting a deodorizing characteristic towards a basic compound-based smell, espe- 

25 cially a fiber containing an anionic functional group at a content of 0.2-10 mol/kg fiber or else a deodorizing fiber con- 
taining a transition metal at a content of less than 0. 1 - 5 mol/kg fiber bonded to tiie anionic functional group mentioned 
above. 

The anionic functional group contained in the fiber enabling to deodorize the basic compound-based smell as 
referred to herein, is a sulfonic group or carboxyl group which can be introduced into the fiber substrate of natural fibers, 
30 chemical fibers or synthetic fibers by tiie same method as tiiat meUiod for introducing the acid groups as mentioned- 
above. A transition metal is introduced into the fiber by contacting the fiber containing the anionic functional group as 
mentioned-above with an aqueous solution of a metal salt, for examples, a metal sulfate, a metal nitrate, and the like. 

The mixed or blended fiber can be made into a final product in the form of a woven or knitted union ^bric. a twisted 
plied yarn, a mixed knitted fabric, nonwoven by application of conventional converting means. 

35 

Best Mode of Can'vinQ Out of the Invention 

An acid group contained in the deodorizing fiber of the invention is preferably carboxyl group or sulfonic group, 
especially sulfonic group. The deodorizing fiber of the invention contains an acid group at a proportionate content of 

40 0.01 - 2.5 mol/kg fiber, preferably 0.01-1 .5 mol/kg fiber. When a proportionate content of acid group is less than 0.01 
mol/kg fiber, a satisfactory bond between an acid group and a water-soluble polyamine cannot be attained and tiie 
water-soluble polyamine having amino group may be readily stripped off from the fiber during dyeing and washing treat- 
ment. Accordingly, a proportionate content of less than 0.01 mol/kg fiber for acid group cannot be used in the invention. 
On the contrary, when a proportionate content of acid group exceeds 2.5 mol/kg fiber, acid group-containing polymeric 

45 compound in the fiber become readily detached during dyeing and washing. 

When a fiber does not contain an acid group, tiie acid group can be introduced into the fiber by producing a pre- 
scribed amount of carboxyl group in ttie fiber substrate by means of an addition of a chemical substance to the fiber 
substrate using a known metiiod such as a graft polymerization, or by means of a chemical modification of the fiber 
using a chemical treatment such as oxidization. Such means for introducing an acid group can be used as a method for 

so preparation of a fiber containing a prescribed amount of cari3oxyl group from wool, cotton, a regenerated cellulose fiber 
and a cellulose acetate fiber. 

Introduction of a prescribed amount of an add group Into a synthetic organic fiber can be easily made with use of 
a copolymer prepared by copolymerizing a comonomer having a prescribed anrK}unt of an acid group by applying a 
known suitable spinning and stretching method for the copolymer. 

55 For both of a condensation polymerized copolymer pertaining to polyamide fibers and polyester fibers and a addi- 
tion polymerized polymers pertaining to acrylic fibers, preparations of the respective fiber forming polymers containing 
a prescribed amount of an acid group by an addition of comonomer having carboxyl or sulfonic group can be practiced 
using a conventionally known method. 
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Acrylic fibers are suitable fibers for preparation of fiber containing carboxyi or sulfonic group using a copolymerizing 
method, and are preferable fiber materials capable of providing a deodorizing fiber of the invention with the fiber sub- 
strates because the method for forming the fibers from a copolymer having a prescribed amount of carboxyi or sulfonic 
group as well as the properties of the fibers are not different substantially from a conventional acrylic fiber. 

5 Examples of acrylic synthetic fibers constituting a deodorizing acrylic fiber of the invention are copolymeric fibers 
obtained by copolymerizing 30% or more by weight of acrylonitrile with one or two or more vinyl monomers including 
acrylic acid, methyl acrylate, ethyl acrylate, itaconic acid, methacrylic acid, styrene, acryl amide, methacyt amide, vinyl 
acetate, vinyl chloride, vinilidene chloride, metharyl sulfonic acid, a salt of metharyl sulfonic acid, styrene sulfonic actd. 
a salt of styrene sulfonic acid, aryl sulfonic acid, a salt of aryl sulfonic acid and the like< 

10 In the invention, especially preferred acrylic fibers are fibers made of copolymers obtained by copolymerizing 80% 
or more by weight of acrylonitrile with one or two or more of vinyl monomers including acrylic acid, methyl acrylate, 
methyl methacrylate, acryl amide, vinyl acetate, vinyl chloride, a salt of metharyl sulfonic acid, a salt of styrene sulfonic 
acid and the like. 

It is necessary that a deodorizing fiber of the present invention contains an amino group in a proportionate content 
1$ of 0.03 - 3.0 mol/kg fiber, preferably 0.05 - 2 mol/kg fiber. When the content becomes less than 0.03 moVkg fiber, 
absorption characteristics of the fiber towards unpleasant smells from a carbonyl group-containing compound and an 
acid compound are lowered. When the content exceeds 3 mol/kg fiber, handling touch of the fiber becomes worse. 

It is noted that the amino group in the fiber is fixedly held by the bond between the acid group and polyamine com- 
pound having amino group, preferably polyamine compound having a molecular weight of 1 ,000 - 200,000. 
20 In a deodorizing fiber according to the invention, a selective use of polyamine for introducing amino group is pref- 
erably made of a water-soluble polyamine having more than two functional group which is not substituted by salt. Exam- 
ples of water-soluble polyamine compounds include ethylene diamine, diaminopropyl amine, 2.2'-azo-bis-(2-amizino 
propane), cart)ohydrazine, thiocarbohydrazide. thiocarbohydrazide. thiosemihydrozide, thiourea, guanidine salts, gua- 
nylurea salts, 1,4-diaminobutane, diamiopropane, diaminomaleonitrile, spiroacethal compounds, dodecanediohy- 
25 udrazide, hexanrrthylene diamine, stearic acid diethylene amine, xitothane, polyethylene-imine, polyaryl amine, amino- 
modif led acrylic polymers, and the like. These compounds may be used alone or in combination of more than two com- 
pound thereof. 

In the invention, an impregnation or immersion treatment with the amine compounds can be carried out by means 
of an agueous solution or agueous emulsified dispersion. Use of a water-soluble polyamine is preferred. This is 

30 because the treatment bath composed of aqueous solution is stable with the use of water, and because a firm linking 
bond between the amino group and the acid group as well as a high tx)nd ratio therebetween is successfully attained 
with the use of a water-soluble amine compound. When use is made of a polyamine compound which is not water-sol- 
uble, the bond ratio obtainable is somewhat lowered. 

Use of a water-soluble polyamine compound having a molecular weight ranging from 1 .000 to 200,000 is especially 

35 prefered. When the molecular weight is less than 1.000. the bond ratio per pair of the molecular chain constituting 
acrylic fiber and the molecular chain constituting a water-soluble polyamine compound becomes low so that the water- 
soluble polyamine compound becomes detached since breakage of the bond occurs easily during dyeing treatment. 
Accordingly, the molecular weight less than 1 .000 cannot be utilized. A molecular weight exceeding 200.000. is not pre- 
ferred because hand touch of fiber or texture becomes deteriorated. Further, in such high level of molecular weight, a 

40 cohesion of the treated fiber may occur since the water-insoluble compound is fixed on the surface of fiber due to poor 
migration or poor permeation of the compound. Specifically, use of one or two or more compounds selected from a pot- 
yethylene-imine, polyaryl amine, amino-modrfied acrylic polymer is preferable. However, it is noted that a mixed use of 
a water-soluble polyamine compound with a metallic compound or a metal ion causes the treated fiber to deteriorate in 
deodorizing fastness in consequence due to formation of a metal complex which is insoluble in water. 

45 In a deodorizing fiber of the invention, a bond ratio of a polyamine compound to an acid group is preferably from 50 
- 100 mol%. especially 60-100 mol%. When a bond ratio of ackl group is less than 50 mol%, the fiber has a poor deo- 
dorizing fastness and is not durable against dyeing treatment. 

The bond ratio for acid group can be given based determination of the sum of acid group in a fiber and the deter- 
mination of amount of remaining acid group (hereinafter called as amount of remaining acid group) which is not bonded 

50 to the functional group in a polyamine by the following formula: 

Bond ratio of acid group (mol%) » (sum of amount acid group - amount remaining acid 

group)/sum of acid group) x 100 

55 

A deodorizing fiber of the invention can be prepared by a method comprising contacting a fiber having a prescribed 
amount of an acid group with a water-soluble polyamine to be impregnated, subsequently heat treating the impregnated 
fiber to bind the amino group in the water-soluble polyamine to 70 - 100% of the acid group such as carboxyi or sulfonic 
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group 80 that the residual polyamine group having amino group is fixedly held on the f ber substrate. The heat treatment 
can be carried out in a dry heat atmosphere at an ambient temperature of 1 00°C or more. But this method of beat treat- 
ment is time consuming, heat treatment by a wet heat condition may be preferred. A wet heat treatment condition used 
herein, is carried out in a pressurized steam at a temperature of 100''C - 180''C. preferably at a temperature of 105°C - 

5 ISO^'C for from about 30 seconds to 10 minutes. A temperature of the pressurized steam of less than lOO^'C cannot be 
used in the invention because a sufficient level of bond between a polyamine compound containing amino group and 
an acid group in the fiber cannot be promoted consequentially causing the amine conrpound containing amino group to 
be readily detached (stripped ofQ during washing in the final product. A temperature of steam exceeding ISO^'C cannot 
be used because a remarkable deterioration of hand touch of the product fiber may result. 

10 The contacting the fiber with a water soluble-amine compound can be carried out by immersing the fiber in an 
aqueous solution of the water-soluble polyamine compound and subsequently squeezed to remove an excessive liquid. 
In the treatment, a concentration of the water-soluble polyamine in the aqueous solution ranges from about 0.01 -about 
20% by weight, although the concentration is varied depending on conditions of immersion and squeezing in a specific 
operation. The amount of impregnation is adjusted at 0.05 - 10% by weight based on the weight of fiber by means of 

IS dehydration using a mangle or centrifuge. Temperature of the aqueous solution at the immersion may be optionally 
selected. An operational mode of heat treatment may be determined in accordance with the dimensional (shape) form 
of fiber and carried out using a conventional apparatus available at textile processing plant. In the case where the fiber 
is a continuous goods, for example, in the form of tow, woven fabric, knitted fabric and nonwoven fabric, the textile goods 
subsequent to dipping and padding is suitably heat treated by application of a tenter or steamer, tow-reactor, moist heat 

20 treating machine with cross-wise spreader. In the case where textile goods is a final textile article such as sweater and 
the like, the heat treatment can be carried out using a batch-wise drier, a tumble drier, or a wet heat tumbling machine. 

It is noted that the fiber subsequent to heat treatment should be washed for removal of an excessive polyamine 
compound adhered to the fiber. 

In the case where the fiber is an acrylic fiber, an especially preferred method for impregnation of a water-soluble 

25 polyamine compound to the fiber is carried out by contacting the water-soluble polyamine compound with the fiber In a 
never^ried state (frequently called as wet-gel fiber) in which a consequent fiber in a suitable stretching subsequent to 
a wet-spinning of the fiber has never been dried. A never-dried fiber as herein referred to means an acrylic fiber in an 
aqueous swollen state (undried fiber) before the acrylic fiber structure becomes irreversibly densified by drying and an 
acrylic fiber having an initial swelling degree (Qc) of 50 • 250% by weight, preferably 60 - 200% by weight; the initial 

30 swelling degree is defined below: 

Qc(%) = (Wi -W2)/W2 X 100 

(In the formula, represents a weighings (g) of a specimen weighing several grammes of a fiber which has never 
35 been dried, centrifuged at 900G at 25°C for 5 minutes, and W2 represents a weighings of the specimen after drying at 
105^0 for 2 hours.) 

A decrease in residual acid group and a degree of bond for a acid group are attained when a heat treatment at a 
dried conditions is carried out after a water-soluble polyamine was impregnated to an undried acrylic fiber. Further 
decrease In the residual acid group and increase in degree of bond of the acid group are attained when a steam treat- 
40 ment is carried out after the heat treatment. This is because an ionic intermolecutar cross-linking reaction between the 
acid group in the cross section of acrylic fiber and the amino group in water soluble polyamine is promoted by the moist 
heat treatment. Such function of the undried fiber is specific to acrylic fiber and cannot be presented by various celtu- 
losic fibers, polyamide fibers and polyester fibers. 

The deodorizing fiber of the invention prepared in accordance with the manner as the above-mentioned is a fiber 
45 which exhibits deodorizing effect in virtue of the presence of amino group, and the fiber, as a raw material for making 
textile goods, can be used singly or in combination with other conventional textile fiber materials to produce end-use 
textile articles in every shape required through application of every conventional converting method. 

Combining with an anionic group-type deodorizing fiber (hereinafter referred to as deodorizing fiber [6]), preferably 
with a deodorizing fiber which exhibits deodorizing characteristic towards tobacco smoke smell, the deodorizing fiber 
50 (hereinafter referred to as deodorizing fiber [A]) of the present invention can make an extensive deodorizing textile prod- 
uct having a deodorizing characteristics towards a broad smell spectrum. 

As methods for combining a deodorizing fiber [A] with a deodorizing fiber [B], blend spinning, combination of fila- 
ment yarn.'twisted union yarn, union doth wearing plaited knitting, or the like can be enumerated. With use of these 
methods, converted textile goods having a broad deodorizing spectrum in a various forms, for examples, yarns or 
55 thread, woven fabric, knitted fabric and nonwoven fabric can be produced for a variety of end-uses. 

A fiber composition constituting these textile goods contains, as In combination, at least 5%, preferably at least 10% 
by weight of deodorizing f ber [A] and at least 0.1%, preferably at least 1% by weight of deodorizing fiber [B]. The com- 
position may contain other conventional fiber as a blending component. Accordingly, with the use of the blend of the fib- 
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ers as mentjoned-above, a textile article in end-use can remove not only smells emitted from carbonyl compounds by 
virtue of deodorizing fiber [A], but also smells from basic compounds by virtue of deodorizing fiber [B], and can exhibit 
a durable deodorizing performance towards a compound smell. 

A converted textile article can be made of a deodorizing fiber of the present invention and a deodorizing blend of 
5 fibers. 

An inionic functional group of a deodorizing fiber [B] is cart}Oxyl group or sulfonic group and the content in the fiber 
is 0.2-10 equivalents/I^, preferably 0.4 • 5 equivalents/lq. When a content of carboxyl group is less than 0.2 equiva- 
lents/kg, a little deodorizing effect is obtained. A content of carboxyl group exceeding 10 equivalent/kg in the fiber is not 
preferred because moisture and water absorvencies of the fiber becomes excessively increased and because dimen- 

10 sional (shape) stability and deodorizing fastness of the fiber to washing as well as hand touch of fiber deteriorate. 

Carboxyl group and sulfonic group may be contained either singly or concurrently When an introduction of a 
greater amount of anionic functional group is required, carboxyl group is prefen-ed since the carboxyl group, which 
excels sulfonic group in modifying characteristics can be introduced easily. A transition metal can be incorporated with 
anionic functional group in order to widen kinds of removable smells and in order to enhance deodorizing characteris- 

15 tics. 

An anionic functional group, for an example, cariDoxyl group, can be introduced into fiber by the following methods 
enlisted by way of exanples: a method in which graft polymerization of. for an example, acrylic acid is carried out utiliz- 
ing for examples, amide group, amino group, and hydroxyl group in the fiber substrate; a method in which, for example, 
an acrylic fiber is hydrolysed; a method in which a polymer having carboxyl group, for exanple, acrylic acid is prepared 

20 by copolymerizing or by polymer blending. In a further example, the anionic functional group may be introduced by 
immersing a fiber which is in a never-dried state, obtained immediately after wet spinning into an aqueous solution of 
the above mentioned polymer, and drying the immersed fiber. 

Transition metals as herein referred to includes copper, zinc, iron, nickel, chrome, cobalt and the like, and is intro- 
duced into fiber, for example, by immersion technique using a transition metal compounds such as copper compounds 

25 (CUSO4, Cu(N03)2 and the like), zinc compounds (ZnS04, Zn(N03)2 and the like), iron compounds (FeS04, Fe(N03)2 
and the like), nickel compounds (NiS04, Ni(N03)2 and the like), chromium compounds (CrS04. Cr(N03)2 and the like), 
cobalt compounds (C0SO4, Co(N03)2 and the like) and the like. In view of that a remarkable deodorizing is attained, 
use is made of a copper compound or a zinc compound. A preferred content of a transition metal compound is 0.2-10 
equivalents/kg fiber, the most preferred is 0.2 - 3 equivalents/kg fiber. When the content is less than 0.2 equivalents/kg 

30 fiber, a little deodorizing is obtained. When the content exceeds 10 equivalent/kg fber, deodorizing effect towards 
ammonia deteriorates because the content of anionic group becomes a little. 

Deodorizing fiber [B] does not decrease in its deodorizing effect even when the fiber is used in blend with cellulosic 
fiber, acrylic fiber, polyamide fiber, a known deodorizing fiber, or an anti-fungal fiber. 

35 Examples 

The invention will be described in more detail by way of the following Examples. The following Examples, however, 
are not intended to limit the scope of the invention. 

The following are methods of various measurements and evaluations as referred to in the examples. 

40 

I. Method for evaluation of raw fiber materials 

(1) Washing Test: 

45 Washing test was canried out in accordance with the method described in JIS-L-021 7-Method 1 03. 

(2) Measurement of residual acid group: 

1 g of a sample fiber was immersed in 300 ml of an aqueous solution of sodium chloride having a concentration of 
50 10% by weight and the immersion was shaken in a constant temperature bath at 40^*0 for 30 minutes. Then, the fiber 
was, subsequently washed sufficiently with a refined water and dried at SO'^C for one hour to prepare a fiber retaining a 
sodium substituted acid group. The fiber was then treated with in a mixture solution composed of 5 ml of 98% sulfuric 
acid, 40 ml of 62% nitric acid and 2 ml of 70% perchloric acid on an electricity heater for 5 hours so that wet-decompo- 
sition was carried out. The resultant liquid was then diluted by 1 00 times with a refined water to prepare a dilution for a 
55 quantitative estimation of sodium by means of flame spectrum analysis. Quantity of retained acid group was determined 
using the quantity of the sodium determined by the analysis. 
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(3) Evaluation of durability to dyeing of a deodorizing fiber: 

A fiber was dyed with Kayanol Milling Blue BW (trade name of an acid dye available from Nippon Kayaku Co. Ltd.; 
C.I. Acid Blue 138) 3% owf in the presence of Migregal 2N 3% owf as a levelling agent and 0.2 cc/L of 90 weight % 
5 aqueous acetic acid solution for pH adjustment at a bath ratio of 1 :80 at 100°C for 60 minutes. The dyed fiber was 
soaped in 1 .0 weight % aqueous ammonium solution for 10 minutes to obtain samples for various tests. 

(4) Determination of absorption of an unpleasant smelling substance: 

10 For determination of absorption of an unpleasant smelling substances by a fiber stocK 1 .Og of a fiber sample was 
encapsulated in a Tedlar bag having a volume of 1 ,000 ml into which a unpleasant smelling substance was introduced 
together with 600 ml of air cleaned by passing through an active carbon fitter and concentration of remaining gas in the 
Tedlar bag after 60 minutes was determined by using a gas detecting tube to find the quantity of absorbed unpleasant 
smelling substance. The unpleasant smelling substances used consisted of an aqueous solution containing of 0.04% 

15 by weight of acetaldehyde as a representative compound containing carbonyl compound and 10 ml of a gas containing 
2,000 ppm of hydrogen sulfide as an acid substance. 

11. Evaluation of a deodorizing textile article made of a blended spun yarn: 

20 (1) Washing test: 

Washing test was earned out in accordance with JIS-L-0217-Method 103. 

(2) Deodorizing characteristics towards a bad-smelling substance 

25 

1g of a fiber was encapsulated together with 600 ml of a bad smelling composition in a Tedlar bag and the concen- 
tration of the remaining gas was measured using Kitagawa gas detecting tube after 60 minutes. The initial concentra- 
tions of the unpleasant smelling conponents in the unpleasant smelling composition were 100 ppm of acetaldehyde as 
a carbonyl compound, 40 ppm of acetic acid as an acid compound, 140 ppm of trimethylamine and 140 ppm of ammo- 
30 nia. 

(3) Evaluation of hand touch of a converted textile article: 

Evaluation of band touch for a textile article was performed by a panel consisting of 5 persons. Rating of sensory 
35 evaluation was determined by the sum of ratings given by each member of the panel on a sample according to the . 
standard criteria given below: 



40 


Hand touch 


Value of rating 




Not stiff 


3 




Slightiy stiff 


2 


45 


Stiff 


1 







(4) Evaluation of deodorizing characteristics on a tobacco smoke 

Sensory evaluation of deodorizing characteristics on a tobacco smoke was performed by a panel consisting of 16 
50 persons. Rating of evaluation was determined on a sample by the sum of ratings given by each member of the panel 
according to tiie standard criteria given hereinafter 

A by-sti-eam of smoke emitted during smoking of a piece of cigarette Mild Seven® (a product of Japan Tobacco 
Company) was collected for a period of 10 minutes into a Meyer flask having a volume of 2 liters. Using a syringe. 0.5 
ml from the collected smoke was introduced into a Mayer flask having a volume of 600 ml. Then, 1g of each sample 
55 fiber was introduced into the flask. After the sample fiber had been left standing for two hours, the smell within the flask 
and the smell of the fiber itself were rated by means of perceptions of each member of the panel according to tiie stand- 
ard criteria given bellow: 
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Ratings by human perception: 


Ratings 


No effect perceptible 


1 


Almost perceptible 


2 


Slight effect is perceptible 


3 


Fair effect is perceptible 


4 



[Examples 1 - 8, Comparative Example 1] 

75 94.5% by weight of acrylonitrile, 5.0% by weight of methyl acrylate and 0.5% by weight of sodium metharyl sulpho- 
nate were copolymerized to obtain a copolymer. A spinning dope containing 15.5% by weight of the polymer was pre- 
pared by dissolving the copolymer in 70 weight % nitric acid. 

The spinning dope was spun in a nitric acid based coagulating bath containing 37% by weight of nitric acid kept at 
0°C through a spinneret with fine holes having a diameter of 0.06 mm in the form of tow, and the tow was subsequently 

20 stretched 9 times in a boiling water bath after washing to obtain a undried fiber. The sulfonic acid group content in the 
fiber was found 0.056 mole/kg fiber. 

The undried fiber was treated by immersing In agueous solutions (20^C) of polyethylene-lmine (manufactured by 
Nippon Shokubai Company Ltd.) having a degree of polymerization of 1630 (molecular weight about 70.000). The 
immersion was can'ied out for 1 minute and subsequently was dehydrated at a pick-up of 80% by weight. The concen- 

25 trations of the polylmine in the Immersing solutions were 1.3% by weight (Exanple 1), 2.5% by weight (Example 2). 
3.8% by weight (Example 3). 6.3% by weight (Example 4) and 12.5% by weight (Example 5). After det^dration. the 
dipped fibers were dried at 80''C for a hour, and were subjected to wet-heat (moist heat) treatment for 5 minutes in a 
saturated steam at 120^C in an autoclave to obtain the fflDers of Examples 1 through 5. 

For Comparative Example 1. an immersion treatment of the polyethylene-imine aqueous solution was carried out 

30 in a similar manner in Example 2, in which the polyethylene-imine aqueous solution was brought at pH 4 by an addition 
of phosphoric acid to be substituted by a phosphate of polyethylene-lmine having a polymerization degree of 1630 
(molecular weight 70,000) to prepare a comparative fiber. The obtained fibers, fibers after ten times of repeated wash- 
ings and the dyed fibers were tested on absorption of offensive smell substances. The resuls of the tests and bond 
ratios of add groups are summarized in Table 1 . 

35 

[Examples 6, 7] 

A fiber (Example 6) was prepared by a modified process according to Example 2 excepting the wet heat treatment. 

Replacing the wet heat treatment in Example 2 for treatment by a saturated steam at 1 90*'C for 5 minutes. Example 
40 2 was repeated to obtain the fiber of Exanrple 7. 

The obtained fiber (Example 7) and the fiber after 1 0 times of repetition of washing and the fiber after dyeing were 
tested on the absorption of offensive smell substances. The results and bind ratios of acid group are tabulated in Table 
1. 

45 [Example 8] 

The undried fiber as used in Example 1 was dehydrated and was dried for 1 hour. The dried fiber was then wet heat 
treated in an autoclave with a saturated steam at 120''C for 5 minutes and was subsequently treated by Immersing in 
an aqueous solution containing 12.0% by weight of a polyethylene-imine having a molecular weight of 70.000 at a tem- 
50 perature of 20''C for 1 minute, and finally dehydrated at a pick-up of 1 7 weight %. The treated fiber was dried at 80''C 
for 1 hour to obtain the fiber of Example 8. 

The obtained fiber, the fiber after 10 times of repetition of washing and the fiber after dyeing were tested on the 
absorption of offensive smell 8ut)stances. The results and bind ratios of the acid group are tabulated in Table 1 . 



55 
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Adhesive 
cohesion 
of 

fibers 


none 
none 
none 
none 
none 

none 

none 
observed 
nons 


Deodorizing 
characteristics 
of fiber 
after dyeing 


Aldehyde Hydrogen 
sulfide 

mg equivalent/kg 
fiber 


1.2 0.5 
2.5 0.5 

3.0 0.5 

3.4 0.7 

3.5 0.7 

0.1 0 

2.1 0.4 
0.7 0.1 


Deodorizing 
characteristics 
of fiber 

after 10 repetition 
of washing 


Aldehyde Hydrogen 
sulfide 

mg equivalent/kg 
fiber 


OOOOO o ooo 

^ 0^ CO 00 iT) OS CM 

• • ••• 
fHOjrornfl* O OOO 


Deodorizing 
characteristics 
of fiber 


Aldehyde Hydrogen 
sulfide 

mg equivalent/kg 
fiber 


2.0 0.5 
3.6 0.6 
4.5 0.7 
4.5 0.7 

4.5 0.7 

0.5 0.1 

3.6 0-6 
3.6 0.6 
4,0 0.7 


Bond 

ratio 

of 

acid 
group 


0 

E 


Of*)(Nnro in r>irMir> 
r*- 00 a> a> cy> m o> 


Amine 
Compounds 


Salt- 
substi- 
tution 


none 
none 
none 
none 
none 

done 

none 
none 
none 


Content 
of 

amino 
group 
mol/kg 
fiber 


0,06 
0. 12 
0.18 
0 . 30 
0.60 

0.18 

0.12 
0.12 
0. 18 






Example 1 

Example 2 

Example 3 

Example 4 

Example 5 

Compar- 
ative 
Example 1 

Example 6 

Example 7 

Example 8 



As Clearly shown in Table 1 , the fibers according to Examples 1 - 5 exhibit excellent deodorizing characteristics 
towards acetaldehyde and hydrogen sulfide smells even after the fibers were subjected to 10 times of repeated washing 
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treatments or to dyeing process. In contrast, the fiber according to Conrrparative Example 1 has a lower add group bond 
ratio in comparison with the fiber according to Examples 2 at the same level of the build up, and the ratio of fall in the 
deodorizing characteristics towards acetaldehyde and hydrogen sulfide smells of the fiber subjected to ten times of 
repeated washing (and dyeing process) relative to that of the fiber prior to the washing (and the dyeing process) was 

5 greater in comparison with the ratio of fall for the fiber according to Example 2. 

The fibers obtained according to Examples 6 and 8 in which the fiber were heat treated after potyethylene-imine 
treatment. These fibers exhibit, regardless of conditions of heat treatments applied, exceedingly excellent deodorizing 
fastness to washing (to dyeing processing) than the fiber according to Comparative Example 1 does. 

The fiber obtained according to Example 7 in which a treatment with a steam was applied to the fiber had an adher- 

10 ent cohesion between fibers. 

[Example 9] 

The undried fiber as used in Example 1 was immersed in an aqueous dispersion containing 6.3% by weight of a 
15 polyethylene-imine (Molecular weight is about 70,000.) and 10% by weight of phthalocyanine copper complex at 20''C 
for one minute and was subsequently dried at SO^'C for 1 hour, and the dried fiber was then treated with a saturated 
steam at 120''C in an autoclave for 5 minutes to obtain a modified fiber. Absorption test of unpleasant smelling sub- 
stances was carried out on the fiber as obtained, the obtained fiber after 10 repetition of washing and the obtained fiber 
as dyed. The results obtained are summarized together with acid group bond ratio in Table 2. 

20 

[Examples 10-12. Comparative Example 2] 

A cartDoxymethyl cellulose fiber containing carboxyl group in a ratio of 1 .85 mol/kg fiber was treated by immersing 
aqueous solutions of xithothane at 20^*0 tor a period of 1 minute; the solutions contain chitosan 0.3% by weight (Com- 

25 parative Example 2), 5.0% by weight (Example 10), 10.0% by weight (Example 1 1) and 30% by weight (Example 12) 
respectively. The immersions were squeezed at a pick up ratio of 1 00% by weight to obtain the dehydrated fibers. After 
the dehydrated fibers were then dried at 120''C for 15 minutes, the dried fiber was then treated with a saturated steam 
at 120''C in an autoclave for 3 minutes to obtain a modified fiber. Absorption tests of unpleasant smelling substances 
was carried out on the fibers as obtained, the obtained fiber after 10 repetition of washing and the obtained fiber as 

30 dyed. The results obtained are summarized together with acid group bond ratios in Table 2. 
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As seen from Table^l . regardless of the kirKi of amino group contained, the fibers containing amino group at a con- 
centrations of 0.3 - 1 .89/kg fiber which were prepared according to Examples 9-12, have good deodorizing character- 
istics towards acetaldehyde and hydrogen sulfide smells over the fiber containing amino group at a concentration of 
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0.02 mole/kg fiber according to Comparative Example 2, in reference to the fiber as obtained, tlie fiber subjected to ten 
times of repeated washing. 

[Comparative Example 3] 

5 

A spinning dope containing 16% by weight of a polymer obtained by copolymerizing 79.0 by weight of acrylonitrile, 
21% by weight of acrylic acid was prepared by dissolving the polymer in an aqueous nitric acid of which concentration 
was 75% by weight. The spinning dope was extruded into a nitric acid-based coagulating bath containing 25% by 
weight of nitric acid at O^'C through a spinneret having holes with a diameter of 0.06 mm and the coagulated fiber was 
10 subsequently stretched 8 times in a boiling water after being washed to obtain an undried fiber. The carboxyl content of 
the undried fiber was found 2.72 mole/kg fiber. ' 

The undried fiber was immersed in an ethanol solution of a polyethylene-imine having a polymerization degree of 
1 .680 (molecular weight: 70.000) at a concentration of 2% by weight at 20*'G for 3 minutes and was subsequently dehy- 
drated at a pick up ratio of 150% by weight. After the dehydration, the fiber was dried at a temperature of 60*C for 60 
15 minutes to obtain the fiber of Comparative Example 8. Absorption test of unpleasant smelling substances was earned 
out on the fiber as obtained, the obtained fiber as treated by 10 repetition of washing and the obtained fiber as dyed. 
The results are tabulated together with acid group bond ratios in Table 4. 

The rate of change in weight of fiber after washing test was determined by the following formula: 

20 Rate of change in weight of fiber after washing test (%) = (W ^ - \Nq)/\N ^ x 100 

in which represents the weight of dried specimen before the washing test and W2 represents the weight of the dried 
specimen after the washing test. 



25 

[Table 3] 



30 




Amino group 
content 


Acid group 
content 


Deodorizing 
characteris- 
tics of fiber 


Deodorizing 
characteris- 
tics of fiber 
after 10 repeti- 
tion of washing 


Weight change 
of fiber after 
washing 


Deodorizing 
characteris- 
tics of fiber 
after dyeing 
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mot/kg 


Acetaldehyde 
mg equiva- 
lent/kg fiber 


Acetaldehyde 
mg equiva- 
lent/kg fiber 


(%) 


Acetaldehyde 
mg equiva- 
lent/kg fiber 




Comparative 
Example 3 


0.18 


0.272 


4.5 


0.6 


13.8 


0.0 




Example 2 


0.12 


0.06 


3.6 


2.9 


1.3 


2.5 



40 

As seen in Table, the fiber of Comparative Example 3 which contained carboxyl group at a ratio of 2.5 mole/kg fiber 
or more, exhibited an elution under repetition of washing treatment and in consequence the deodorizing characteristic 
of the fiber towards acetaldehyde became extremely low after 1 0 repeats of washing or after dyeing treatment. 



45 [Examples 13-17, Comparative Examples 4 - 3] 

A copolymer obtained by copolymerizing 74.7% by weight of acrylonitrile, 25.0% by weight of vinylidene chloride 
and 0.3% by weight of sodium metharyl sulphonate was dissolved in dimethylformamide to prepare a spinning dope 
having a polymer concentration at 18% by weight. The spinning dope was, then, extruded through a spinneret with 

50 holes having a diameter of 0.15 mm into a dimethylformamide-based coagulating bath containing 75% by weight of 
dimethylformamide which was kept at 30°C. The obtained fiber was stretched 5 times in a dimethylformamide-based 
stretching bath containing 75% by weight of dimethylformamide and the stretched fiber was then stretched 1 .2 times in 
a boiling water after washing. The obtained undried had a swelling degree of 95.3% by weight. The content of sulfonic 
group in the fiber was found 0.10 mole/kg fiber. 

55 The fiber was immersed in aqueous solutions having a pH of 10 of a polyaryl amine having a molecular weight of 
about 30,000 at various concentrations; 0.03% by weight (Comparative Example 4), 0.15% by weight (Example 13), 
0.5% by weight (Example 1 4), 3.0% by weight (Example 1 5), 5.0% by weight (Example 1 6), 1 0,0% by weight (Example 
17) and 15.0% by weight (Comparative Example 5). The immersions were carried out at 25'*C for 1 minute and the 
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immersed fibers were dehydrated at a pick up of 100% by weiglit. After deliydration, the treated fibers was dried at a 
temperature of 80''C for 1 hour and were subsequently treated under wet heat using an saturated steam at 120''C to 
obtain the fibers of Examples 13 - 17 and Comparative Examples 4 - 5. 

The obtained fibers, the obtained fiber after 10 times of repeated washings and the obtained fibers as dyed were 
5 tested on absorption of urpleasant smell components. Results of the tests and bond ratios of acid group are shown in 
Table 4. 
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As clearly shown in Table 4, In comparison with the fiber according to Comparative Example 4 in which the fiber 
contains the bonded amino group at a concentration of 0.006 mol/kg fiber, the fibers according to Examples 13 - 1 7 in 
which the fibers were brought to contain the bonded amino group in quantities of 0.034 - 0.27 mole/kg fiber by using 
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aqueous solutions at pH 10 of polyaryl amine at pH 10 exhibited excellent deodorizing characteristics of the fiber 
towards acetaldehyde and hydrogen sulfide smells with reference to the fiber after ten times repetition of washing and 
the fiber after dyeing. The fibers according to these Examples produce no conglutination of fiber, whereas the fiber 
according to Comparative Example 1 in which the fiber contained the amino group at a concentration of 3.41 mol/kg 
fiber produced an intense conglutination. 

[E^mples18-21] 

A polymer prepared by copolymerizing 94.6% by weight of acrylonitrile, 5.0% by weight of methyl acrylate and 
0.4% by weight of itaconic add was dissolved in 70 weight % nitric add to obtain a spinning dope containing the poly- 
mer at a concentration of 1 6% by weight. The spinning dope was extruded into a nitric acid-based coagulating bath con- 
taining nitric acid at a concentration of 35% by weight kept at a temperature of O^'C, and the resultant coagulated fiber 
after washing was subsequently stretched 8 times in a boiling water to obtain an undried fiber. The undried fiber con- 
tained carboxyl group in a quantity of 0.06 mole/kg fiber. 

The undried fiber was immersed at 20''C for one minute in aqueous solutions of polyethylene-imine having a molec- 
ular weight of 70.000 in which the aqueous solutions contain the polyethylene-imine at a concentration of 1.3% by 
weight (Example 18). 2.5% by weight (Exanple 19), 3.8% by weight (Example 20), and the immersions were subse- 
quently dehydrated (pick up was 80% by weight). After the dehydration, the treated fibers were dried at 80''C for 1 hour 
and were treated by wet heat using a saturated steam at 120''C in an autodave for 5 minutes to obtain fibers according 
to Examples 18-20. For the fiber according to Example 21 . a fiber according to Exanple 14 except that wet heat was 
eliminated, was allocated. 

The obtained fibers, the obtained fiber after 10 times of repeated washings and the obtained fibers as dyed were 
tested on absorption of unpleasant smell substances. Results of the tests and bond ratios of acid group are shown in 
Tables. 
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As shown in Table 5, the fibers according to Example 1 - 20 exhibits excellent deodorizing characteristics towards 
acetaldehyde odor and hydrogen sulfide odor regarding the fibers after 10 times of repeated washing test and the dyed 
fiber, in comparison with the fiber according to Example 21 in which the steam treatment was omitted. 
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[Examples 22 - 25] 

The never dried fiber used in Exaniple 1 which was prepared by stretching 9 times in boiling water, was immersed 
at 20''C for 1 minute in aqueous solutions of polyethylene-imines differing in molecular weight at a concentration of 1% 
5 by weight; the molecular weights of polyethylene-imine are about 300 (Example 22), about 1 ,2000 (Example 23), about 
10.000 (Example 24) and about 70.000 (Example 25). The Immersed fibers were dehydrated by squeezing at a pick up 
ratio of 100%. The dehydrated fibers were dried at 120''C for 15 minutes and subsequently wet-heat treated by a satu- 
rated steam at 120°C in an autoclave to obtain fibers according to Examples 22 - 25. 

The fiber as obtained, the fibers after ten times of repeated washing test and the dyed fiber of the obtained fiber 
10 were tested on the offensive smell absorption test. The results obtained and bond ratios of add groups are tabulated in 
Table 6. 
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A shown in Table 6. the fibers according to Examples 24 - 27 which contain bonded polyethylene-imines having a 
molecular weight of 300 - 70,000 exhibit excellent deodorizing characteristics towards acetaldehyde and hydrogen 
sulfide smells even after they had been subjected to 10 times of washing test. In comparison with the fiber according to 
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Example 22 which contains a bonded polyethylene-imine having a molecular weight of 300, the fibers according to 
Examples 23 - 25 which contain bonded polyethylene-imines having a molecular weight of 12,00 - 70,000 exhibit little 
deterioration in deodorizing characteristics towards acetaldehyde and hydrogen sulfide smells even after they were 
dyed. 

5 

[Example 26] 

A woven fabric (weave density: 35 ends/inch, 35 picks/inch) were made from a spun yarn of 1 0 Nm composed of a 
blend fibers in which the fiber according to Example 2, Cashimilon FK (a conventional acrylic fiber available from ASAHI 
10 KASEI KOGYO KABUSHIKI KAISYA) and a fiber obtained by spinning a copolymer by copolymerizing acrylonitrite and 
acrylic acid in a ratio of 80 to 20 by weight in a 75% nitric acid spinning bath were blended in a mixing ratio of 3:1 :6. 

[Example 27] 

IS A woven fabric was made of a blended spun yarn which was prepared by mixing a fiber according to Example 2, a 

transition metal-containing fiber and Cashmllon FK (an acrylic fiber available from ASAHI KASEI KOQVOU KABUSHIKI 

KAISYA) at a mixing ratio of 3:1 :6 according to the Example. 

The transition metal-containing fiber was prepared by spinning a polymer obtained by copolymerizing acrylonitrile 

and acrylic acid in a ratio of 80 to 20 by weight into a 75% nitric acid bath, and was immersed in an aqueous solution 
20 of sodium hydroxide at a concentration of 20% by weight containing 1 .5 mol/iiter of sodium chloride at 20°C, and was 

subsequently dipped in an aqueous solution containing 10% by weight of cupric sulfate, and followed by drying after 

washing and dehydration. 

[Comparative Exanrple 6] 

25 

A woven fabric made of an acrylic fiber containing 0.06 mole of sulfonic acid was treated by immersing in an aque- 
ous solution containing 12% by weight of an polyethylene-imine having a molecular weight of 70.000 at 20*^0 for 1 
minute and was subsequently dehydrated at a pick-up ratio of 17% by weight. The treated fabric was. then, dried at 
80''C for 1 hour to obtain a fiber according to Comparative Example 6. 

30 The woven fabrics of Examples 29, 27 and Comparative Example 6 were evaluated on their characteristics towards 
various kinds of unpleasant smells in contrast to those of the labrics after ten times of repeated washing. Tlie results of 
evaluations are shown in Table 7. 

In reference to Table 7, the fibers according to Examples 26 and 28 exhibit good characteristics with the fibers after 
ten times of repeated washing in comparison with those of the fiber according to Comparative Example 6. In addition, 

35 the fiber according to Examples 28 and 29 had good hand touch as shown in Table 7. 
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[Examples 28-31. Comparative Example 7 - 8] 

Woven fabrics were made of spun yarns obtained by blending the fiber obtained in Example 2, fibers prepared by 
immersing the never<lried fibers gathered midway during the preparation of the fiber in Example 2 into aqueous solu- 
5 tion of polyacrylic acid so as to contain carboxyl group at varying contents of from 0.1 mole to 15.0 mole/kg fiber and 
Cashimilon FK (an acrylic fiber available from ASAHI KASEI KOQYOU KABUSHIKI KAISYA), in an mixing ratio of 
3:0.5:6.5. 

The respective contents of carboxyl group contained in the respective fibers for the respective woven fabrics are 
tabulated along with characteristics of the liners towards unpleasant smells are tabulated in Table 8. 
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Referring to Table 8, it is shown that the woven fabrics (Examples 28-31) made of fibers having a content of car- 
boxyl group from 0.2-10 mole/kg fiber exhibit excellent deodorizing characteristics towards tobacco smells. In addition, 
these fibers exhibit good deodorizing lastness to washing and the fabric had good handling touch after washing. 



EP0 889158A1 

[Examples 32 - 35, Comparative Examples 9-10] 

A spinning dope containing a polymer 18% by weight was prepared by dissolving the polymer in dimethytfbrma- 
mide which was obtained by copolymerizing 74.7% by weight of acrylonitrlle. 25.0% by weight of vinylidene chloride 

5 and sodium metharyl sulfonate. The spinning dope was extruded through a spinneret having holes having a diameter 
of 0.15 mm into a coagulating bath containing 75% by weight of dimethylformamide at 30°C, and was subsequently 
stretched 5 times in a stretching bath containing 75% by weight of dimethylformamide at SO^'C and then stretched 1 .2 
times in a boiling water after being washed. 

A fiber prepared from the never-dried fiber as obtained above by a method in which the never-dried fiber was 

10 immersed in an aqueous solution containing 3.8% by weight of a polyethylene-imine having a molecular weigtit of about 
70,000 at 20^*0 for a period of 1 minute, dried at SO^'C for 1 hour after dehydration at a pick-up ratio of 80% by weight 
and subsequently heat-treated by a saturated steam at 120''C in an autoclave for 5 minutes; acrylic fibers containing 
copper with its content varied ranging from 0.05 - 6 equivalent/kg fiber which is bonded to carboxyl group in an aaylic 
fiber prepared from a blend of a polymer obtained by copolymerizing acrylonitrile and acrylic acid in a copolymerizing 

IS ratio by weight of 80:20 and an polyacrylonitrile in a blending ratio of 30:70, and; a conventional polyester fiber were 
mixed in a blending ratio of 3:0.5:6.5 for making blended spun yarns to produce woven fabrics. 

Deodorizing characteristic towards offensive smells for the woven fabrics were evaluated according to the manner 
similar to that in Example 20. Contents of copper and results of evaluation on characteristics towards offensive smells 
are summarized for the respective woven fabrics in Table 9. 
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In Table 9. it is shown tliat woven fabrics (Examples 32 - 35) made of fibers having a copper content of 0.1 - 5 equiv- 
alent/kg fiber exhibit not only deodorizing characteristics towards a carbonyl group containing compound, but also deo- 
dorizing characteristics towards a tobacco smoke smell, and that they have good hand touch. 
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[Examples 36 - 40, Comparative Examples 11-14] 

94.5% by weight of acrylonitrile, 5.0% by weight of methyl acrylate and 0.5% by weight of metharyl sulfonate were 
copolymerized to prepare a polymer A spinning dope containing 15.5% by weight of the polymer was prepared by dis- 
solving the polymer in 70% by weight aqueous nitric add. 

A never-dried fiber was prepared by spinning the spinning dope through spinneret with holes having a diameter of 
0.6 mm into a nitric acid-based aqueous coagulating bath containing 75.0% by weight of nitric acid kept at a tempera- 
ture of O^'C and stretch the coagulated fiber 9 times in a boiling water after washing. The never-dried fiber was immersed 
in an aqueous solution of a potyaryl imine having a molecular weight of about 30,000 at 25''C for 1 minute, then dried 
at SO^'C for about 1 hour after dehydrating at a pick-up ratio of 100% by weight, and was subsequently heat treated by 
a saturated steam at ^20''C for 5 minutes in a autoclave. 

The obtained fiber, an acrylic acid-grafted nylon fiber in which acrylic acid was grafted so that carboxyl group is con- 
tained in a content of 0.8 mole/kg fiber, and a conventional acrylic fiber (Cashimilon FK available from ASAHI KIASEI 
KOGYO KABUSHIKI KAISHA) were blended in varied blending ratios to make blended spun yarns and knitted fabrics 
were prepared from the blended spun yarns. 

The knitted fabrics were evaluated on their deodorizing characteristics towards offensive smells in accordance with 
the manners similar to those in Example 20. 

In Table 10, the blending ratios of the acrylic fiber containing polyaryl amine and the nylon containing carboxyl 
group and results of evaluation on deodorizing characteristics towards offensive smells are tabulated for the respective 
knitted fabrics. 
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In Table 10, there are shown that woven fabrics (Exannples 36 - 40) conposed of the acrylic fibers containing the 
polyaryi Imine in a blending ratio of 5% or more by weight and the cart)oxyl group-containing nylon in a blending ratio of 
0.1 or more by weight deodorize not only smell of carbonyl group-containing but also Smell of acid compounds and 
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exhibit excellent deodorizing characteristics towards smell of tobacco smoke. 
[Exanples 41 - 45, Conparative Examples 15-18] 

A polymer obtained by copolymerizing 74.7% by weight of acrylonitrile, 25% by weight of vinylidene chloride and 
0.3% by weight of sodium metharyl sulfonate was dissolved in dimethytformamide to obtain a spinning dope containing 
18% by weight of the polymer. The spinning dope was spun through a spinneret with holes having a size of 0.15 mm 
into a coagulating bath maintained at 30^*0 having a concentration of 75% by weight of dimethylfbrmamide, and was 
then stretched 5.0 times in a stretching bath containing 75% by weight of dimethytformamide at 80''C bath, and was 
subsequently stretched in a boiling water after washing. 

The fiber was treated at 25^*0 for 1 minute by immersing the fiber in an aqueous solution at pH 1 0 containing 5.0% 
containing 5.0% by weight of a polyaryl amine having a molecular weight of about 30,000. The immersed fiber was 
dehydrated at a pick-up of 100% by weight and dried at 80''C for 1 hour. The dried fiber was subsequently heat treated 
by a saturated steam in an autoclave at 120''C for 5 minutes. 

The fiber obtained, an acrylic fiber containing zinc at a content of 0.2 equivalent/kg fiber which was bonded to the 
carboxyl group introduced by grafting acrylic acid to a conventional acrylic fiber (Cashimilon FK, available from ASAHI 
KASEI KOGYOU KABUSHIKI KAISHA) SO that carboxyl group was contained at a content of 2.0 equivalent/kg fiber, 
and the above-mentioned acrylic fiber (Cashimilon FK) are made into spun yarns composed of the fibers in a blending 
ratio of 3:0.5:6.5 to obtain woven fabrics therefrom. 

The woven feibrics were evaluated on their deodorizing characteristics towards offensive smells in accordance with 
the manners described in Exanple 20. 

In Table 1 1, the blending ratios of the acrylic fiber containing polyaryl amine and zinc-containing acrylic fiber and 
results of evaluation on deodorizing characteristics towards offensive smells are tabulated for the respective woven fab- 
rics. 



EP0889158A1 



10 



15 



20 



25 



30 



35 



40 



45 



(0 
Q) 

c 

N 
•H 

u 
o 

o 
c 



I 

Qi 



C 

o 

u 

C 
Q) 
U 
C 

o 
u 

(0 



0 



50 































o 






o 






















u 




























u 


V 


o (d 






Csl 




VO 


c*) 


00 


to 


N 






Id 




M aJ U 


























o 


Q in Q) 
























O 


B 


0) Q> > 


Cd 
























(/) 


v) ^ o 
























































>> 






























o 






























o 


o 


o 


o 












cn 

d 




^ c; 


H 


















c*^ 


CM 




Lj c3 




























** w 




























a) 
























W 




C 


o 


























o 


<^ 




o 


o 


o 




M 


#H 


CM 


OO 


»o 


O 




1 


rH 


















H 


cn 
rH 






























E 
























































a 




s: 
























a 




Of 




























00<0 


m 
cvj 






















on 




O -ri 










cn 


w 


w 






W 


•H 




>s 3 
























4J 




























(Q 
































u 




















































cen 




u u 


o 

'.^ 




cn 


rn 




H 






O 






c 




< Cd 
























0 




•o 
























«-( 




























cd 




X 
























«J 




a> 

T3 






lO 


eo 


m 


O 


O 


O 


O 


O 


00 






Acetal 






00 






c^ 


CM 


M 


CM 


CM 




In 


g 
























































«d 




























c 




























o 




















































u 




^ u 
C -« 






o 


Q 


o 


O 




O 


O 


O 




JQ 
























•H 




> >> Q> 


























C ^ 

O O 


























a cd «^ 


4 






















0 


ji 


DO 

c 




















m 




O 




















H 


o 




•H 

(d 




d u 
1 cd ^ w 

U ^ >> V 




o 




V* 


o 






O 


o 


o 


c 


jQ 


c c u n 
























•H O U -H 
N O (d ^ 


























00 






















lien 




c 

1-4 

X CO 


















to 








U 1 *^ -r-l 

(d 0) fd 




_ 
w 












ON 










u 










CO 








o 
























^ c u 


.o 
























O £ O U 


























04 (d u CO 


U4 






























Q) 




























> 




r-l 




C*l 






> 


> 00 




























•H H 




























iJ 












(0 V 


(d a> 


0) 










<d V 


(d V 


























u ^ 














Cd Qu 


Cd CL 






CL 






cd Q. 


fd o. 












D, 6 


a 6 




i- 


6 




6 




& B 












E (d 


£ CO 


Cd 


Cd 


Cd 


(d 


Cd 


S 5 


6 ns 












O K 


O K 


K 


X 


K 


K 


K 


O X 


0 K 












U U 


U CO 




u 


CO 


CO 


CO 


CJ CO 


U 10 



65 

Referring to Table 1 1, it is shown that woven fabrics (Examples 36 - 40) using the acrylic fibers containing the pol- 
yaryl amine in a blending ratio of 5% or more by weight and zing-containing acrylic fiber in a blending ratio of 0.1 or 
more by weight deodorize not only smell of carbonyl group-containing but also smell of acid compounds and exhibit 
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excellent deodorizing characteristics towards smell of tobacco smoke. 
[Example 46, Comparative Example 19} 

A polymer obtained by copolymerizing 94,6% by weight of acrylonitrile, 5% by weight of methyl acrylate and 0.4% 
by weight of itaconic acid was dissolved in an aqueous nitric acid at a concentration of 70% by weight to obtain a spin- 
ning dope containing 1 6% by weight of the polymer. The spinning dope was spun through a spinneret with holes having 
a size of 0.06 mm into a nitric acid-based coagulation bath containing 35% by weight of nitric acid of which the bath 
temperature was maintained at O^C, and was subsequently stretched 8 times in a boiling water after washing, and 
finally dried to obtain a at 80°C bath and subsequently stretched in a boiling water after washing to obtain a never-dried 
fiber. 

The fiber was immersed in an aqueous solution containing a polyethylene-imine having a molecular weight of about 
70,000 at a concentration of 2.5% by weight at 20°C for 1 minute, and dried at SO^'C for 1 hour after dehydration at a 
pickup ratio of 80% by weight, and suk>sequently heat treated by wet heating by a saturated steam at 120^*0 for a period 
of 5 minutes in an autoclave to obtain a treated fiber. 

A woven fabric (Exanriple 46) was prepared using a blended spun yarn prepared by blending the above-mentioned 
fiber, a fiber which was prepared from a blended polymer conrposition by blending a polymer obtained by copolymeriz- 
ing acrylonitrile and acrylic acid at a mixing ratio of 80:200 and polyacrylonitrile at a blending ratio of 80:70, and a con- 
ventional acrylic fber at a blending ratio of 3:1 :6. 

Another woven fabric was prepared for Comparative Example 19 in which the fabric was obtained according to the 
same manner and conditions as those in Example 46 except that the heat treatment by wet heat was omitted. 

For the Example and Comparative Example, evaluations of deodorizing characteristic toward offensive smells 
according to the method described in Example 2 were carried out on the woven fabrics prepared, the woven fabric sub- 
sequent to ten times of repeated washing tests and the woven tabric subsequent to dyeing. 

The results of the evaluations are tabulated in Table 12. 
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In Table 12, it Is apparent that an acrylic fiber in which a bond ratio of acid group to polyethylene-imine was made 
50 mol/kg fiber or more by applying wet heat treatment in the treatment step of the undried acrylic fiber with a polyeth- 
ylene-imine, exhibits good deodorizing characteristics towards smells of carbonyl group-containing compounds and 
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acid compounds on the fiber after 10 times of repetition of washing and the fiber after dyeing, 
industrial ADDlicabilitv 

5 The deodorizing fiber according to the invention have a deodorizing characteristics capable of removing offensive 
smells originating from acid compounds such as carbonyl compounds by adsorption. The deodorizing characteristics 
of fiber do not deteriorate during textile processing such as dyeing or the like after a number of repeated washing. As a 
raw material fiber for woven and knitted fabric, the deodorizing fiber of the invention can provide a variety of textile arti- 
cles covering clothing and interior and furnishings with fast deodorizing characteristics. 

10 Textile converted articles made from a mixture of the deodorizing fiber of the invention with a deodorizing fiber hav- 
ing an anionic functional group in the fiber substrate which is capable of removing offensive smells emitted from a basic 
compound, can remove a compound smell in which a basic and an acid compounds are involved, and the deodorizing 
characteristics of the articles are durable. 

With the use of a fiber of the invention as a component of a blend, a textile article can exhibit a fast deodorizing 

IS effect on a compound smell, for an example, tobacco smoke smell in which various smells are involved. 

Claims 

1. A deodorizing fiber characterized in that the fiber contains an acid group in the fiber substrate at a proportionate 
20 amount of 0.01 - 2.5 mol/kg fiber and an amino group containing compound at a proportionate amount of 0.03 - 3 

mol/kg fiber of which at least part of the amino group is candied on the fiber by chemical bonding to the acid group. 

2. A deodorizing fiber according to claim 1, characterized in that a proportion of the chemical bonding of the acid 
group is 50 - 100 mol%. 

25 

3. A deodorizing fiber according to claim 1 , characterized in that the acid group is carboxyl group or sulfonic group. 

4. A deodorizing fiber according to claim 1. characterized in that the compound is a polyamine having a molecular 
weight of 1,000*200,000. 

30 

5. A deodorizing fiber according to claim 1 . characterized in that the fiber is an acrylic fiber. 

6. A process for producing a deodorizing fiber characterized in that a fiber containing an acid group in a proportionate 
amount of 0.01 - 2.5 mol/kg fiber is impregnated with a solution of a water-soluble polyamine compound having a 

35 molecular weight of 1 ,000 - 200,000 so that the fiber contains the polyamine compound in a proportionate amount 
of 0.03 - 3 mol/kg fiber in terms of the amino group thereof, and that the impregnated fiber is subsequently heat 
treated to fix the polyamine compound to the fiber by bonding chemically to the acid group. 

7. A process for producing a deodorizing f ber according to claim 6, characterized in that the acid group is carboxyl 
40 group or sulfonic group. 

8. A process for producing a deodorizing fiber according to claim 6 or 7, characterized in that the fiber is an acrylic 
fiber. 

45 9. A process for producing a deodorizing fiber characterized in that an acrylic fiber containing an acid group in the 
fiber substrate at a proportionate amount of 0.01 • 2.5 mol/kg fiber which is yet in a never dried state and subse- 
quent to stretching after to wet spinning, is contacted with a solution of a water-soluble polyamine compound hav- 
ing a molecular weight of 1 ,000 - 200,000 so that the fiber contains the water-soluble polyamine in a proportionate 
amount of 0.03 - 3 mol/kg fiber in terms of the amino group thereof, and that the impregnated fiber is subsequently 

50 heat treated to fix the polyamine conpound to the fiber by binding chemically to the add group. 

10. A process for producing a deodorizing fiber according to claim 9, characterized in that the acid group is carboxyl 
group or sulfonic group. 

55 11 . A textile article having deodorizing characteristics comprising a deodorizing at least 5% by weight of a deodorizing 
fiber (A) containing an acid group in the fiber substrate at a proportionate amount of 0.01 - 2.5 mol/kg fiber and an 
amino group containing compound at a proportionate amount of 0.03 - 3 mol/kg fiber of which at least part of the 
amino group is carried on the fiber by chemical bonding to the acid group and at least 0.1% by weight of a deodor- 



EP0889158A1 

izing fiber (B) containing either an anionic functional group in the fiber substrate thereof in a proportionate amount 
of 0.2-10 equivalent/Kg fiber, or a transition metal bonded anionic functional group in an proportionate amount of 
0.2-10 equivalent/kg fiber as blended components. 

12. A textile article having a deodorizing characteristics according to daim 1 1. the amino group containing compound 
is a polyamine having a molecular weight of 1 ,000 - 200.000. 

13. A textile article having a deodorizing characteristics according to daim 1 1 or 12, the transition metal is copper or 
zinc. 

14. A textile artide having a deodorizing characteristics according to any one of claim 1 1 , 12 and 13, the deodorizing 
fiber is an acrylic fiber. 
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A deodorizing fiber characterized in that the 



fiber contains an acid group in the fiber Bvzbstrate at a 
proportionate amount of 0.01 - 2.5 mol/kg fiber and an 
amino group containing compound at a proportionate fiunount 
of 0.03 - 3 mol/kg fiber of which at least part of the 
amino group is carried on the fiber by chemical bonding 
to the acid group. 

2. A deodorizing fiber according to claim 1, 
characterized in that a proportion of the chemical 
bonding of the acid group is 50 - 100 mol%. 

^. A deodorizing £iber accuruln^ tu uloiia 1/ 
characterized in that the acid group is carboxyl group/or 
sulfonic group. , 

4. A deodorizing fiber according to claim 1, 
characterized in that the compound is a polyamine having 
a molecular weight of 1,000 - 200,000. 

5. A deodorizing fiber according to claim 1, 
characterized in that the fiber is an acrylic fiber. 



A process for producing a deodorizing fiber 
characterized in that a fiber containing an acid group in 
a proportionate amount of 0.01 - 2.5 mol/kg fiber is 
impregnated with a solution of a water-soluble polyamine 
compound having a molecular weight of 1,000 - 200,000 so 
that the fiber contains the polyamine compound in a 
proportionate amount of 0.03 - 3 mol/kg fiber in terms of 
the amino group thereof, and that the impregnated fiber 
is subsequently heat treated to fix the polyamine 
compound to the fiber by bonding chemically to the acid 
group. 

7. A process for producing a deodorizing fiber 
according to claim 6, characterized in that the acid 
group is carboxyl group or sulfonic group. 

8. A process for producing a deodorizing fiber 
according to claim 6 or 7 ,. characterized in that the 
fiber is an acrylic fiber. 





A process for producing a deodorizing fiber 
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characterized in that an acrylic fiber containing an acid 
group in the fiber substrate at a proportionate amount of 
0.01 - 2-5 mol/kg fiber which is yet in a never dried 
state and subsequent to stretching after to wet spinning, 
5 is contacted with a solution of a water-soluble polyamine 
compound having a molecular weight of 1/000 - 200^000 so 
that the fiber contains the water-soluble polyamine in a 
proportionate amount of 0.03 - 3 mol/kg fiber in terms of 
the amino group thereof, and that the impregnated fiber 
10 is subsequently heat treated to fix the polyamine 

compound to the fiber by binding chemically to the acid 
group . 

10. A process for producing a deodorizing fiber 
according to claim 9, characterized in that the acid 

15 group is carboxyl group or sulfonic group. 

A textile article having deodorizing 
characteristics comprising a deodorizing at least 5% by 
weight of a deodori z^inq fiber. (AJ^ontaining an acid 
group in the fiber substrate at a proportionate amount of 

20 0.01-2.5 mol/kg fiber and an amino group containing 
compound at a proportionate amount of 0.03 - 3 mol/kg 
fiber of which at least part of the amino group is 
carried on the fiber by chemical bonding to the acid 
group and at least 0.1% by weight of a deo do r izing . 

25 f j-b^j : (B). containing either an anionic functional group 
in the fiber substrate thereof in a proportionate amount 
of 0.2 - 10 equivalent/kg fiber, or a transition metal 
bonded anionic functional group in an proportionate 
amount of 0.2 - 10 eguiyalent/kg fiber as blended 

30 components. 

12. A textile article having a deodorizing 
characteristics according to claim 11, the amino group 
containing compound is a polyamine having a molecular 
weight of 1,000 - 200,000. 

35 13. A textile article having a deodorizing 

characteristics according to claim 11 or 12, the 
transition metal is copper or zinc. 
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14. A textile article ha^-ing a deudorlziiig 
characteristics according to any one of claim 11, 12 and 
13, the deodorizing fiber is an acrylic fiber. 
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s 



Described is a deodorizing fiber having an acid 
group in the fiber substrate of the fiber in a 
proportionate amount of 0.01 - 2.5 mol/kg fiber and an 
amino group containing compound in a proportionate amount 
of 0.03 - 3 mol/kg fiber and the amino group containing 
compound being chemically bonded in the fiber between the 
acid group and at least a part of the amino group 
contained in the amino group containing compound. 

The acid group can be carboxyl group and/or sulfonic 
acid group. A preferred amino grou(j i;oxitaiuiug compound 
is a water soluble polyimine having a molecular weight of 
1,000 - 200,000. 

The fiber of the invention is preferably prepared by 
impregnating or immersing a never-dried wet spun acrylic 
fiber with an aqueous solution of a water soluble 
polyamine, and heat treating the impregnated fiber at a 
temperature between 100 and 180 *'C. A textile article 
made from the deodorizing fiber of the invention in 
combination with a deodorizing fiber having an anionic 
functional group can remove an objectionable compound 
smell or odor in the ambient atmosphere. 
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Description 

[0001] This invention relates to a deodorizing fiber a metliod of producing said fiber and a textile comprising the fiber. 
5 Background Art 

[0002] In recent years, comfortable living environments have become the object of attention. There have been l^nown 
many attempts for removing offensive smells present in various environments, for examples, in a living room, in a 
vehicle and even in a refrigerator. 

10 [0003] Among the attempts, special attention has been focused on deodorizing tobacco smoke smells present in an 
office, in a living room and in automobile on account of the penetration of anti-smoking movement. 
[0004] Some deodorants utilizing amine compounds for removing tobacco smoke smells have already been pro- 
posed. For example, an acrylic woven fabric containing a deodorant carrying a polyethylene-imine and nonionic mois- 
ture absorbing organic substances has been disclosed in Japanese Unexamined Patent Publication (Kokai) No. 

15 3-146064. 

[0005] IHowever, it has been found that the proposed fabric does not provide a satisfactory characteristics pertaining 
to durability to washing and to processability. 

[0006] A material for a tobacco smoke filter in which a reactive group is introduced into a cellulosic molecule to be 
reacted with a polyethylene-imine is disclosed in Japanese Unexamined Patent Publication (Kokai) No. 57-16687. The 
20 proposed product produces a localized formation of bonded reacted polyethylene-imine and the bonded polyethylene- 
imine is readily stripped off. 

[0007] Further more, Japanese Unexamined Patent Publication (Kokai) No. 62-141128 describes a deodorizing syn- 
thetic acrylic fiber and a process for producing the same in which an amino group-introduced metal porphyrin was 
incorporated in the wet-gel fiber (undried fiber) in a manufacturing process stage of an acrylic fiber in order to improve 

25 fastness to washing, and the fiber was subsequently dried to produce a deodorizing densified fiber. Although the de- 
odorizing characteristics of the synthetic acrylic fiber according to the proposed method exhibits a satisfactory fastness 
to washing, the fiber Is not durable to dyeing. In the patent publication, it is described that a polyvinyl amine which is 
a polyamine is chemically bonded to metal porphyrin. In this case, since the polyvinyl amine and the metal form a 
water-insoluble complex-compound, it is hardly possible to apply the compound in the form of a solution to a fiber 

30 because the polyvinyl amine and the metal form an complex which is insoluble in water. It is natural that the complex 
adheres only to surface of fiber. Accordingly, the resultant textile products lacks fastness to dyeing. 
[0008] As methods for improving dyeability, chemical incorporation of an amine compound to a fiber substrate has 
been known in the art. The methods include, for example, copolymerlzation of fiber fomriing polymer (Japanese Ex- 
amined Patent Publications (Kokoku) No. 47-15096, No. 47-32157, No. 48-30479 and No. 55-6725), application of 

35 graft polymerization to as-spun fiber after fiber forming process (Japanese Patent Publication (Kokoku) No. 38-8218, 
No. 47-23988 and No. 37-15415), polymer blending technique (Japanese Patent Publications (Kokoku) No. 38-20972 
and No. 37-2997), direct application of impregnation method to fiber (Japanese Examined Patent Publications (Kokoku) 
No. 29-8215. No. 47-23988 and No. 48-23834) and the like. 

[0009] In any of these known methods, amine compounds incorporated in fibers are preferably in the form of a salt 
40 according to the descriptions of publications. The fibers according to these known methods lack the capability of de- 
odorizing offensive smells from an acid compound and/or a compound containing carbonyl groups which is a source 
of an offensive smell. 

[0010] Japanese Examined Patent Publication (Kokoku) No. 22673 describes a cleaning filter in which a plurality of 
carrier substrates each impregnated with different components capable of deodorizing a plurality of different kinds of 
45 unpleasant smells are compounded. Textile articles in which a carried deodorant is adhered to the surface of a fiber 
by coating or impregnation, feel stiff to the hand. Since the deodorant component is readily stripped off when the articles 
are washed or dyed, these textile articles cannot be used for clothing, interiors and furnishings where fastness to 
washing and dyeing or fashionable qualities are required. 

[001 1] In a textile article using a deodorizing fiber, it is generally required that the deodorizing characteristics of the 
50 fiber should be fast or durable against washing and dyeing processes. With a view extending the end-use field of a 
deodorizing fiber, dyeing of deodorizing fiber is strongly required as in conventional fibers. The deodorizing character- 
istics of deodorizing fiber should be retained even after the fiber has been dyed. In other words, durability of deodorizing 
characteristics to dyeing property is extremely important requirement in a dyed deodorizing fiber 
[0012] The fastness to washing referred to herein is defined as a retention degree (preservation degree) of the 
55 original characteristics of a textile article after washing in which a deposit adhered to the fiber prior of washing has 
been stripped off (removed) by both mechanical and chemical actions of flowing washing water In the presence of a 
minimum surfactant which does not deteriorate physical characteristics and does not change the color of the textile 
article. Washing is a treatment applied to with a view to stripping off the deposit or the adherent which is generally 
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bonded by means of physical adsorption (Washing Test Method is described in JIS-L-0217.). 
[001 3] On the other hand, the fastness to dyeing as herein referred to is defined as a retention degree of the original 
characteristics of a fiber after dyeing in which a deposit adhered to the fiber prior to dyeing has been stripped off 
(removed) under heat at dyeing by a strong thermodynamic action, and the property indicates an occurrence of strip- 
5 ping-off of physically adsorbed deposit and ionlcally bonded adduct. Retention of deodorizing characteristics towards 
unpleasant smells after the deodorizing fiber has been dyed has been a very serious problems to deal with. 

Disclosure of the invention 

10 [0014] The object of the present invention is. in a broad sense, to provide a deodorizing fiber and a textile article 
with durable deodorizing characteristic. 

[0015] A specific object of the invention is to provide a deodorizing fiber and textile article with deodorizing charac- 
teristics exceedingly durable against various treatments, for example, washing and dyeing to which a conventional 
fiber or textile article is subjected. 
15 [0016] A more specific object of, the invention is to provide a fiber material having excellent deodorizing character- 
istics which will not be lost under routine treatments applied during use. 

[0017] A further object of the invention is to provide durable textile articles exhibiting deodorizing effect on a broad 
spectrum of unpleasant smells. 

[0018] This invention provides a deodorizing fiber as defined in claimi . 
20 [0019] The acid group as herein referred to is the acid group contained inherently in the substrate forming fiber, that 

is a carboxyl group or sulfonic group which can be reacted with the amino group containing compound. 

[0020] The substrate fiber pertaining to the invention is an organic fiber and includes natural fibers, chemical fibers 

and synthetic organic fibers. Representative examples for natural fibers are cotton and wool. The chemical fibers 

include regenerated cellulose fibers such as viscose rayon, cuprammonium rayon and a fiber formed by means of 
25 chemical modification of natural cellulosic materials, for example, acetate fiber. The synthetic organic fibers are made 

from fiber forming organic synthetic polymers. Representative examples of the fibers are polyamide fiber, acrylic fiber, 

polyester fiber, or the lil^e. 

[0021] In the case where these fibers do not have any acid group in themselves, a modifying compound having acid 
groups is Incorporated or introduced into the fibers by means of addition bonding or alternatively they can be used as 
30 substrate fiber after they have been treated with a suitable modifier to make a fiber containing a prescribed amount of 
acid groups. 

[0022] In the case where the fibers are synthetic organic polymeric fibers, the acid groups are introduced during the 
preparation of the polymer by means of copolymerizing a prescribed amount of a copolymerizable monomer, and a 
fiber containing acid groups in a proportionate amount of 0.01 - 2.5 mole/l<g fiber can be easily prepared by applying 
35 a Icnown spinning and stretching process to the obtained copolymer. 

[0023] In the invention, acrylic fiber can be used as the most preferred fiber substrate for the purpose because the 
fiber is made from copolymer containing a prescribed amount of acid groups which can be readily prepared in the 
manner as mentioned above. 

[0024] In the invention, the amino group is a salt-unsubstituted amino group of which introduction into the fiber is 
40 made by chemically bonding a polyamine having a molecular weight of 1 ,000 - 200,000 with fiber and held firmly on 
the fiber. A salt-substituted amino group is an amine neutralized by an acid, for example, an amino sulfate and a chloride 
of amino hydrochloric acid. It cannot absorb smells emitted from a carbonyl group-containing compound and an acid 
compound up to a satisfactory level, and cannot make a fiber having a fast deodorizing effect. 
[0025] The deodorizing fiber according to the invention has an amino group bonded firmly on the fiber in which the 
45 amino group Is chemically bonded to 50-100 mol%, preferably 60 mole% or more of the acid groups contained In the 
fiber Since the deodorizing fiber of the invention carries a sufficient amount of amino group bonded chemically to the 
acid group in the fiber substrate, a remarkable removal of unpleasant acid smells emitted from aldehyde and sulfide 
can be effected and the deodorizing characteristics of the fiber becomes durable against physico-chemical actions 
encountered during dyeing and washing. 
50 [0026] It is, however, noted that a deodorizing effect cannot be attained in case where the amount of amino groups 
present in the fiber is relatively small as compared with a relatively larger amount of acid groups present in the fiber 
substrate. Accordingly, an application of greater amount of amino groups is required so as to maintain the presence 
of free amino groups in the fiber because the free amino groups effect deodorizing. 

[0027] The deodorizing fiber according to the invention can be prepared by a process according to claim 5. 
55 [0028] In the process, the concentration of a treating or immersing bath of the water soluble polyamine can be op- 
tionally selected as far as the prescribed amount of water soluble polyamine compound can be attached to the fiber. 
The amount of water-soluble polyamine compound attached to the fiber can be determined on the basis of a pick up 
ratio or a squeezed solution ratio. 
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[0029] When the heat treatment is carried out under moist or wet heat or steam, the deodorizing characteristics of 
fiber becomes fast to dyeing and washing. When the deodorizing fiber is an acrylic fiber, deodorizing fastness of the 
fiber to treatments such as washing and dyeing can be further enhanced by a process comprising impregnating a 
never-dried fiber (hereinafter, the fiber may be refen^ed to as undried fiber) with a polyamine compound in which the 
5 never-dried fiber is a fiber immediately after stretching In fomning an acrylic fiber In a wet spinning or gap-type wet 
spinning process. 

[0030] The deodorizing fiber of the Invention can be of either continuous fiber or staple fiber. When the fiber Is chem- 
ical or synthetic fiber, it can be prepared in the form of a tow. The deodorizing fiber of the invention may be used in the 
form of yarn, and it is mostly converted Into the form of woven fabric, knitted fabric or nonwoven fabric for making textile 
10 articles such as clothing or the like. In the textile goods as mentioned above, goods can be wholly composed of the 
fiber of the invention. The deodorizing fiber of the invention can be blended with a conventional fiber to make a textile 
article. 

[0031] An durable deodorizing textile article which exhibits an extensive deodorizing characteristics capable of ef- 
fecting extensive removal of compound smells having a wide smell spectrum covering acid compound-based smell 

15 and basic compound-based smell, can be attained by blending at least 5% by weight of a deodorizing fiber of the 
invention with at least 0.5% by weight of a fiber exhibiting a deodorizing characteristic towards a basic compound- 
based smell, especially a fiber containing anionic functional groups at a content of 0.2-10 mol/kg fiber or else a 
deodorizing fiber containing a transition metal at a content of less than 0.1-5 mol/kg fiber bonded to the anionic 
functional groups mentioned above. 

20 [0032] The anionic functional groups contained in the fiber enabling to deodorize the basic compound-based smell 
as referred to herein, are sulfonic groups or carboxyl groups which can be introduced into the fiber substrate of natural 
fibers, chemical fibers or synthetic fibers by the same method as that method for introducing the acid groups as men- 
tioned-above. A transition metal is introduced into the fiber by contacting the fiber containing the anionic functional 
groups as mentioned-above with an aqueous solution of a metal salt, for examples, a metal sulfate, a metal nitrate, 

25 and the like. 

[0033] The mixed or blended fiber can be made into a final product in the form of a woven or knitted union fabric, a 
twisted plied yarn, a mixed knitted fabric, nonwoven by application of conventional converting means. 

Best Mode of Carrying Out of the Invention 

30 

[0034] The acid groups contained in the deodorizing fiber of the invention are carboxyl groups or sulfonic groups, 
especially sulfonic group. The deodorizing fiber of the invention contains acid groups at a proportionate content of 0.01 
- 2.5 mol/kg fiber, preferably 0.01 - 1 .5 mol/kg fiber. When a proportionate content of acid groups is less than 0.01 mol/ 
kg fiber, a satisfactory bond between an acid groups and a water-soluble polyamine cannot be attained and the water- 
35 soluble polyamine having amino groups may be readily stripped off from the fiber during dyeing and washing treatment. 
Accordingly, a proportionate content of less than 0.01 mol/kg fiber of acid groups cannot be used in the invention. On 
the contrary, when a proportionate content of acid groups exceeds 2.5 mol/kg fiber, acid group-containing polymeric 
compound in the fiber become readily detached during dyeing and washing. 

[0035] When a fiber does not contain acid groups, the acid groups can be introduced into the fiber by producing a 
40 prescribed amount of carboxyl groups in the fiber substrate by means of an addition of a chemical substance to the 

fiber substrate using a known method such as a graft polymerization, or by means of a chemical modification of the 

fiber using a chemical treatment such as oxidization. Such means for introducing acid groups can be used as a method 

for preparation of a fiber containing a prescribed amount of carboxyl groups from wool, cotton, a regenerated cellulose 

fiber and a cellulose acetate fiber. 
45 [0036] Introduction of a prescribed amount of acid groups into a synthetic organic fiber can be easily made with use 

of a copolymer prepared by copolymerizing a comonomer having a prescribed amount of acid groups by applying a 

known suitable spinning and stretching method for the copolymer. 

[0037] For both of a condensation polymerized copolymer pertaining to polyamide fibers and polyester fibers and a 
addition polymerized polymers pertaining to acrylic fibers, preparations of the respective fiber forming polymers con- 
so taining a prescribed amount of acid groups by an addition of comonomer having carboxyl or sulfonic groups can be 
practiced using a conventionally known method. 

[0038] Acrylic fibers are suitable fibers for preparation of fibers containing carboxyl or sulfonic groups using a copo- 
lymerizing method, and are preferable fiber materials capable of providing a deodorizing fiber of the invention with the 
fiber substrates because the method for forming the fibers from a copolymer having a prescribed amount of carboxyl 
55 or sulfonic groups as well as the properties of the fibers are not substantially different from a conventional acrylic fiber. 
[0039] Examples of acrylic synthetic fibers constituting a deodorizing acrylic fiber of the invention are copolymeric 
fibers obtained by copolymerizing 30% or more by weight of acryionitrile with one or two or more vinyl monomers 
including acrylic acid, methyl acrylate, ethyl acrylate, itaconic acid, methacrylic acid, styrene, acryl amide, methacyl 
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amide, vinyl acetate, vinyl chloride, viniildene chloride, metharyl sulfonic acid, a salt of metharyl sulfonic acid, styrene 
sulfonic acid, a salt of styrene sulfonic acid, aryl sulfonic acid, a salt of aryl sulfonic acid and the lil<e. 
[0040] In the invention, especially preferred acrylic fibers are fibers made of copolymers obtained by copolymerizing 
80% or more by weight of acrylonitrile with one or two or more of vinyl monomers including acrylic acid, methyl acrylate. 
5 methyl methacrylate. acryl amide, vinyl acetate, vinyl chloride, a salt of metharyl sulfonic acid, a salt of styrene sulfonic 
acid and the like. 

[0041] It is necessary that a deodorizing fiber of the present invention contains amino groups in a proportionate 
content of 0.03 - 3.0 mol/kg fiber, preferably 0.05 - 2 mol/kg fiber. When the content becomes less than 0.03 mol/kg 
fiber, absorption characteristics of the fiber towards unpleasant smells from a carbonyl group-containing compound 
10 and an acid compound are lowered. When the content exceeds 3 mol/kg fiber, handling touch of the fiber becomes 
worse. 

[0042] It is noted that the polyamine compound in the fiber is fixedly held by the bond between the acid groups and 

the amino groups. A polyamine compound having a molecular weight of 1 .000 - 200,000 is used. 

[0043] In a deodorizing fiber according to the invention, a selective use of polyamine for introducing amino group is 

15 preferably made of a water-soluble polyamine having more than two functional group which is not substituted by salt. 
Examples of water-soluble polyamine compounds include ethylene diamine, diaminopropyl amine. 2,2-azo- 
bls-(2-amizino propane), carbohydrazine, thiocarbohydrazide, thiocarbohydrazide, thiosemihydrazide, thiourea, gua- 
nidine salts, guanylurea salts, 1 ,4-diaminobutane, diamiopropane, diaminomaleonitrile, spiroacethal compounds, do- 
decanediohyudrazide. hexamthylene diamine, stearic acid diethylene amine, xitothane, polyethylene-imine, polyaryl 

20 amine, amino-modified acrylic polymers, and the like. These compounds may be used alone or in combination of more 
than two compound thereof. 

[0044] In the invention, an impregnation or immersion treatment with the amine compounds can be carried out by 
means of an aqueous solution or aqueous emulsified dispersion. Use of a water-soluble polyamine is preferred. This 
is because the treatment bath composed of aqueous solution is stable with the use of water, and because a firm linking 
25 bond between the amino group and the acid group as well as a high bond ratio therebetween is successfully attained 
with the use of a water-soluble amine compound. When use is made of a polyamine compound which is not water- 
soluble, the bond ratio obtainable is somewhat lowered. 

[0045] Use of a water-soluble polyamine compound having a molecular weight ranging from 1,000 to 200,000 is 
especially preferred. When the molecular weight is less than 1,000, the bond ratio per pair of the molecular chain 

30 constituting acrylic fiber and the molecular chain constituting a water-soluble polyamine compound becomes low so 
that the water-soluble polyamine compound becomes detached since breakage of the bond occurs easily during dyeing 
treatment. Accordingly, the molecular weight less than 1 ,000 cannot be utilized. A molecular weight exceeding 200,000, 
Is not preferred because hand touch of fiber or texture becomes deteriorated. Further, in such high level of molecular 
weight, a cohesion of the treated fiber may occur since the water-insoluble compound is fixed on the surface of fiber 

35 due to poor migration or poor permeation of the compound. Specifically, use of one or two or more compounds selected 
from a polyethylene-imine, polyaryl amine, amino-modified acrylic polymer is preferable. However, it is noted that a 
mixed use of a water-soluble polyamine compound with a metallic compound or a metal ion causes the treated fiber 
to deteriorate in deodorizing fastness in consequence due to formation of a metal complex which is insoluble in water. 
[0046] In a deodorizing fiber of the Invention, a bond ratio of a polyamine compound to the acid groups is preferably 

40 from 50-100 mol%, especially 60-100 mol%. When the bond ratio of acid groups is less than 50 mol%, the fiber has 
a poor deodorizing fastness and is not durable against dyeing treatment. 

[0047] The bond ratio for acid groups can be given based determination of the sum of acid groups in a fiber and the 
determination of amount of remaining acid groups (hereinafter called as amount of remaining acid groups) which is 
not bonded to the functional groups in a polyamine by the following formula: 

45 

Bond ratio of acid groups (mol%) 
= (sum of amount acid groups - amount remaining acid 

50 

groups)/sum of acid groups) x 100 

[0048] A deodorizing fiber of the invention can be prepared by a method comprising contacting a fiber having a 
prescribed amount of acid groups with a water-soluble polyamine to be impregnated; subsequently heat treating the 
55 impregnated fiber to bind the amino group in the water-soluble polyamine to 70 - 100% of the carboxyl or sulfonic 
groups so that the residual polyamine compound having amino groups is fixedly held on the fiber substrate. The heat 
treatment can be carried out in a dry heat atmosphere at an ambient temperature of 100°C or more. But this method 
of heat treatment is time consuming, heat treatment by a wet heat condition may be preferred. A wet heat treatment 
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condition used herein, is carried out in a pressurized steam at a temperature of 100°C - 180°C, preferably at a tem- 
perature of lOS^'C - ISO'^C for from about 30 seconds to 10 minutes. A temperature of \Ue pressurized steam of less 
than 100°C cannot be used in the invention because a sufficient level of bond between a polyamine compound con- 
taining amino groups and the acid groups in the fiber cannot be promoted consequentially causing the amine compound 

5 containing amino group to be readily detached (stripped off) during washing in the final product. A temperature of steam 
exceeding 180°C cannot be used because a remarkable deterioration of hand touch of the product fiber may result. 
[0049] The contacting the fiber with a water soluble-amine compound can be carried out by immersing the fiber in 
an aqueous solution of the water-soluble polyamine compound and subsequently squeezed to remove an excessive 
liquid. In the treatment, a concentration of the water-soluble polyamine in the aqueous solution ranges from about 

10 0.01-about 20% by weight, although the concentration is varied depending on conditions of immersion and squeezing 
in a specific operation. The amount of impregnation is adjusted at 0.05 - 10% by weight based on the weight of fiber 
by means of dehydration using a mangle or centrifuge. Temperature of the aqueous solution at the immersion may be 
optionally selected. An operational mode of heat treatment may be determined in accordance with the dimensional 
(shape) form of fiber and carried out using a conventional apparatus available at textile processing plant. In the case 

15 where the fiber is a continuous goods, for example, in the form of tow, woven fabric, knitted fabric and nonwoven fabric, 
the textile goods subsequent to dipping and padding Is suitably heat treated by application of a tenter or steamer, tow- 
reactor, moist heat treating machine with cross-wise spreader. In the case where textile goods is a final textile article 
such as sweater and the like, the heat treatment can be carried out using a batch-wise drier, a tumble drier, or a wet 
heat tumbling machine. 

20 [0050] It Is noted that the fiber subsequent to heat treatment should be washed for removal of an excessive polyamine 
compound adhered to the fiber. 

[0051] In the case where the fiber is an acrylic fiber, an especially preferred method for impregnation of a water- 
soluble polyamine compound to the fiber is carried out by contacting the water-soluble polyamine compound with the 
fiber in a never-dried state (frequently called as wet-gel fiber) In which a consequent fiber in a suitable stretching 
25 subsequent to a wet-spinning of the fiber has never been dried. A never-dried fiber as herein referred to means an 
acrylic fiber In an aqueous swollen state (undried fiber) before the acrylic fiber structure becomes irreversibly densified 
by drying and an acrylic fiber having an initial swelling degree (Qc) of 50 - 250% by weight, preferably 60 - 200% by 
weight; the initial swelling degree is defined below: 

Qc (%) = (W-, - W2)/W2 X 100 

[0052] (In the formula, represents a weighings (g) of a specimen weighing several grammes of a fiber which has 
never been dried, centrifuged at 900G at 25°C for 5 minutes, and W2 represents a weighings of the specimen . after 

35 drying at 105°C for 2 hours.) 

[0053] A decrease in residual acid group and a degree of bond for a acid group are attained when a heat treatment 
at a dried conditions is carried out after a water-soluble polyamine was impregnated to an undried acrylic fiber. Further 
decrease In the residual acid group and increase in degree of bond of the acid group are attained when a steam 
treatment is carried out after the heat treatment. This is because an Ionic intemiolecular cross-linking reaction between 

40 the acid group in the cross section of acrylic fiber and the amino group in water soluble polyamine is promoted by the 
moist heat treatment. Such function of the undried fiber Is specific to acrylic fiber and cannot be presented by various 
cellutosic fibers, polyamide fibers and polyester fibers. 

[0054] The deodorizing fiber of the invention prepared in accordance with the manner as the above-mentioned is a 
fiber which exhibits deodorizing effect in virtue of the presence of amino groups, and the fiber, as a raw material for 

45 making textile goods, can be used singly or in combination with other conventional textile fiber materials to produce 
end-use textile articles in every shape required through application of every conventional converting method. 
[0055] Combining with an anionic group-type deodorizing fiber (hereinafter referred to as deodorizing fiber (B)), pref- 
erably with a deodorizing fiber which exhibits deodorizing characteristic towards tobacco smoke smell, the deodorizing 
fiber (hereinafter referred to as deodorizing fiber [A]) of the present invention can make an extensive deodorizing textile 

50 product having a deodorizing characteristics towards a broad smell spectmm. 

[0056] As methods for combining a deodorizing fiber [A] with a deodorizing fiber [B], blend spinning, combination of 
filament yarn, twisted union yarn, union cloth wearing plaited knitting, or the like can be enumerated. With use of these 
methods, converted textile goods having a broad deodorizing spectrum in a various fonms, for examples, yams or 
thread, woven fabric, knitted fabric and nonwoven fabric can be produced for a variety of end-uses. 

55 [0057] A fiber composition constituting these textile goods contains, as in combination, at least 5%. preferably at 
(east 10% by weight of deodorizing fiber [A] and at least 0.1%, preferably at least 1% by weight of deodorizing fiber 
(B]. The composition may contain other conventional fiber as a blending component. Accordingly, with the use of the 
blend of the fibers as mentioned-above, a textile article in end-use can remove not only smells emitted from carbonyl 
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compounds by virtue of deodorizing fiber [A], but also smells from basic compounds by virtue of deodorizing fiber [B], 
and can exhibit a durable deodorizing performance towards a compound smell. 

[0058] A converted textile article can be made of a deodorizing fiber of the present invention and a deodorizing blend 
of fibers. 

5 [0059] An anionic functional group of a deodorizing fiber [B] is a carboxyl group or sulfonic group and the content in 
the fiber is 0.2 - 10 equivalents/kg, preferably 0.4 - 5 equivalents/kg. When a content of carboxyl group is less than 0.2 
equivalents/kg, a little deodorizing effect is obtained. A content of carboxyl group exceeding 10 equivalent/kg in the 
fiber is not preferred because moisture and water absorvencies of the fiber becomes excessively increased and be- 
cause dimensional (shape) stability and deodorizing fastness of the fiber to washing as well as hand touch of fiber 

10 deteriorate. 

[0060] Carboxyl group and sulfonic group may be contained either singly or concurrently, when an introduction of a 
greater amount of anionic functional group is required, carboxyl group is preferred since the carboxyl group, which 
excels sulfonic group in modifying characteristics can be introduced easily. A transition metal can be incorporated with 
anionic functional group in order to widen kinds of removable smells and in order to enhance deodorizing characteristics, 

15 [0061] An anionic functional group, for an example, carboxyl group, can be introduced into fiber by the following 
methods enlisted by way of examples: a method in which graft polymerization of, for an example, acrylic acid Is carried 
out utilizing for examples, amide group, amino group, and hydroxy! group in the fiber substrate; a method in which, for 
example, an acrylic fiber is hydrolysed; a method in which a polymer having carboxyl group, for example, acrylic acid 
is prepared by copolymerizing or by polymer blending. In a further example, the anionic functional group may be in- 

20 troduced by immersing a fiber which is in a never-dried state, obtained immediately after wet spinning into an aqueous 
solution of the above mentioned polymer, and drying the immersed fiber. 

[0062] Transition metals as herein referred to includes copper, zinc, iron, nickel, chrome, cobalt and the like, and is 
introduced into fiber, for example, by immersion technique using a transition metal compounds such as copper com- 
pounds (CUSO4, Cu(N03)2 and the like), zinc compounds (ZnS04, Zn(N03)2 and the like), iron compounds (FeS04, 

25 Fe(N03)2 and the like), nickel compounds (NiS04, Ni(N03)2 and the like), chromium compounds (CrS04. Cr(N03)2 
and the like), cobalt compounds (C0SO4, Co(N03)2 and the like) and the like. In view of that a remarkable deodorizing 
is attained, use is made of a copper compound or a zinc compound. A preferred content of a transition metal compound 
is 0.2-10 equivalents/kg fiber, the most preferred is 0.2 - 3 equivalents/kg fiber. When the content is less than 0.2 
equivalents/kg fiber, a little deodorizing is obtained. When the content exceeds 10 equivalent/kg fiber, deodorizing 

30 effect towards ammonia deteriorates because the content of anionic groups becomes a little. 

[0063] Deodorizing fiber [B] does not decrease in its deodorizing effect even when the fiber is used in blend with 
cellulosic fiber, acrylic fiber, polyamide fiber, a known deodorizing fiber, or an anti-fungal fiber. 

Examples 

35 

[0064] The invention will be described in more detail by way of the following Examples. The following Examples, 
however, are not intended to limit the scope of the invention. 

[0065] The following are methods of various measurements and evaluations as referred to in the examples. 
40 I. Method for evaluation of raw fiber materials 

(1) washing Test: 

[0066] Washing test was carried out in accordance with the method described in JIS-L-0217-Method 103. 

45 

(2) Measurement of residual acid group: 

[0067] 1g of a sample fiber was immersed In 300 ml of an aqueous solution of sodium chloride having a concentration 
of 10% by weight and the immersion was shaken in a constant temperature bath at 40°C for 30 minutes. Then, the 

50 fiber was, subsequently washed sufficiently with a refined water and dried at 80°C for one hour to prepare a fiber 
retaining a sodium substituted acid group. The fiber was then treated with in a mixture solution composed of 5 ml of 
98% sulfuric acid, 40 ml of 62% nitric acid and 2 ml of 70% perchloric acid on an electricity heater for 5 hours so that 
wet-decomposition was carried out. The resultant liquid was then diluted by 100 times with a refined water to prepare 
a dilution for a quantitative estimation of sodium by means of flame spectrum analysis. Quantity of retained acid group 

55 was determined using the quantity of the sodium determined by the analysis. 
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(3) Evaluation of durability to dyeing of a deodorizing fiber: 

[0068] A fiber was dyed with Kayanol Milling Blue BW (trade name of an acid dye available from Nippon Kayaku Co. 
Ltd.; C.I. Acid Blue 138) 3% owf in the presence of Migregal 2N 3% owf as a levelling agent and 0.2 cc/L of 90 weight 
5 % aqueous acetic acid solution for pH adjustment at a bath ratio of 1 :80 at 100°C for 60 minutes. The dyed fiber was 
soaped in 1.0 weight % aqueous ammonium solution for 10 minutes to obtain samples for various tests. 

(4) Determination of absorption of an unpleasant smelling substance: 

10 [0069] For detemiination of absorption of an unpleasant smelling substances by a fiber stocl<, 1 .Og of a fiber sample 
was encapsulated In a Tedlar bag having a volume of 1 ,000 ml into which a unpleasant smelling substance was intro- 
duced together with 600 ml of air cleaned by passing through an active carbon filter and concentration of remaining 
gas in the Tedlar bag after 60 minutes was determined by using a gas detecting tube to find the quantity of absorbed 
unpleasant smelling substance. The unpleasant smelling substances used consisted of an aqueous solution containing 

15 of 0.04% by weight of acetaldehyde as a representative compound containing carbonyl compound and 10 ml of a gas 
containing 2,000 ppm of hydrogen sulfide as an acid substance. 

IL Evaluation of a deodorizing textile article made of a blended spun yarn: 

20 (1) Washing test: 

[0070] Washing test was carried out in accordance with JIS-L-021 7-Method 1 03. 

(2) Deodorizing characteristics towards a bad-smelling substance 

25 

[0071] 1g of a fiber was encapsulated together with 600 ml of a bad smelling composition in a Tedlar bag and the 
concentration of the remaining gas was measured using Kitagawa gas detecting tube after 60 minutes. The initial 
concentrations of the unpleasant smelling components in the unpleasant smelling composition were 100 ppm of acetal- 
dehyde as a carbonyl compound, 40 ppm of acetic acid as an acid compound, 140 ppm of trimethylamine and 140 
30 ppm of ammonia. 

(3) Evaluation of hand touch of a converted textile article: 

[0072] Evaluation of hand touch for a textile article was performed by a panel consisting of 5 persons. Rating of 
35 sensory evaluation was determined by the sum of ratings given by each member of the panel on a sample according 
to the standard criteria given below: 



40 



Hand touch 


Value of rating 


Not stiff 


3 


Slightly stiff 


2 


Stiff 


1 



(4) Evaluation of deodorizing characteristics on a tobacco smoke 

45 

[0073] Sensory evaluation of deodorizing characteristics on a tobacco smoke was performed by a panel consisting 
of 16 persons. Rating of evaluation was determined on a sample by the sum of ratings given by each member of the 
panel according to the standard criteria given hereinafter. 

[0074] A by-stream of smoke emitted during smoking of a piece of cigarette Mild Seven® (a product of Japan Tobacco 
50 Company) was collected for a period of 10 minutes into a Meyer flask having a volume of 2 liters. Using a syringe. 0.5 
ml from the collected smoke was introduced into a Mayer flask having a volume of 600 ml. Then, 1g of each sample 
fiber was introduced Into the flask. After the sample fiber had been left standing for two hours, the smell within the flask 
and the smell of the fiber Itself were rated by means of perceptions of each member of the panel according to the 
standard criteria given bellow: 

55 



Ratings by human perception: 


Ratings 


No effect perceptible 


1 
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(continued) 




RfltinriQ h\/ hum^in nprrpntion* 


Ratinci<; 


Mimosi percepiiDie 


o 


Slight effect is perceptible 


3 


Fair effect Is perceptible 


4 



[Examples 1 - 8, Comparative Example 1] 

10 

[0075] 94.5% by weight of acrylonitrile, 5.0% by weight of methyl acrylate and 0.5% by weight of sodium methacryl 
sulphonate were copolymerized to obtain a copolymer. A spinning dope containing 15.5% by weight of the polymer 
was prepared by dissolving the copolymer in 70 weight % nitric acid. 

[0076] The spinning dope was spun in a nitric acid based coagulating bath containing 37% by weight of nitric acid 
^5 kept at O^^C through a spinneret with fine holes having a diameter of 0.06 mm in the form of tow, and the tow was 
subsequently stretched 9 times in a boiling water bath after washing to obtain a undried fiber. The sulfonic acid group 
content in the fiber was found 0.056 mole/kg fiber. 

[0077] The undried fiber was treated by immersing In aqueous solutions (20**C) of polyethylene-lmine (manufactured 

by Nippon Shokubai Company Ltd.) having a degree of polymerization of 1630 (molecular weight about 70,000). The 
2Q immersion was carried out for 1 minute and subsequently was dehydrated at a pick-up of 80% by weight. The concen- 
trations of the polyimine In the Immersing solutions were 1.3% by weight (Example 1), 2.5% by weight (Example 2), 
3.8% by weight (Example 3), 6.3% by weight (Example 4) and 12.5% by weight (Example 5). After dehydration, the 
dipped fibers were dried at 80°C for a hour, and were subjected to wet-heat (moist heat) treatment for 5 minutes in a 
saturated steam at 120°C in an autoclave to obtain the fibers of Examples 1 through 5. 
25 [0078] For Comparative Example 1 , an immersion treatment of the polyethylene-lmine aqueous solution was carried 
out in a similar manner in Example 2, in which the polyethylene-imine aqueous solution was brought at pH 4 by an 
addition of phosphoric acid to be substituted by a phosphate of polyethylene-imine having a polymerization degree of 
1630 (molecular weight 70,000) to prepare a comparative fiber. The obtained fibers, fibers after ten times of repeated 
washings and the dyed fibers were tested on absorption of offensive smell substances. The resuls of the tests and 
3^ bond ratios of acid groups are summarized in Table 1 . 

[Examples 6, 7] 

[0079] A fiber (Example 6) was prepared by a modified process according to Example 2 excepting the wet heat 
35 treatment. 

[0080] Replacing the wet heat treatment in Example 2 for treatment by a saturated steam at 190°C for 5 minutes. 
Example 2 was repeated to obtain the fiber of Example 7. 

[0081] The obtained fiber (Example 7) and the fiber after 1 0 times of repetition of washing and the fiber after dyeing 
were tested on the absorption of offensive smell substances. The results and bind ratios of acid group are tabulated 
in Table 1 . 

[Example 8] 

[0082] The undried fiber as used in Example 1 was dehydrated and was dried for 1 hour. The dried fiber was then 
45 wet heat treated in an autoclave with a saturated steam at 120°C for 5 minutes and was subsequently treated by 
immersing in an aqueous solution containing 12.0% by weight of a polyethylene-imine having a molecular weight of 
70,000 at a temperature of 20**C for 1 minute, and finally dehydrated at a pick-up of 17 weight %. The treated fiber 
was dried at BO'^C for 1 hour to obtain the fiber of Example 8. 

[0083] The obtained fiber, the fiber after 10 times of repetition of washing and the fiber after dyeing were tested on 
QQ the absorption of offensive smell substances. The results and bind ratios of the acid group are tabulated in Table 1 . 
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Adhesive 
cohesion 
of 

fibers 


none 
none 
none 
none 
none 

none 

none 
observed 


Deodorizing 
character is tic s 
of fiber 
after dyeing 


Aldehyde Hydrogen 
sulfide 

mg equivalont/kg 
fiber 


1.2 0.5 
2.5 0,5 

3.0 0.5 

3.4 0.7 

3.5 0.7 

0.1 0 

U > 0 0.2 

2.1 0.4 

0.7 0.1 


Deodorizing 
characteristics 
of fiber 

after 10 repetition 
of washing 


Aldehyde Hydrogen 
sulfide 

mg equivalent/kg 
fiber 


1.4 0.3 
2.9 0.5 
3.3 0.5 
3.8 0.7 

4.5 0.7 

0.9 0.2 ! 

0.7 0.1 
0.2 0.1 
0.7 0.2 


Deodorizing 
characteristics 
of fiber 


Aldehyde Hydrogen 
sulfide 

mg equivalent /kg 
f iber 


2.0 0.5 
3.6 0.6 
4.5 0.7 
4.5 0.7 

4.5 0.7 

0.5 0.1 

3.6 0.6 
3.6 0.6 
4.0 0.7 


Bond 

ratio 

of 

acid 
group 


0 
E 


r>. 00 9\ 9\ f\ OS 


Amine 
Compounds 


Salt- 
substi- 
tution 


none 
none 
none 
none 
none 

done 

none 
none 
none 


Content 
of 

amino 
group 
mol/kg 
fiber 


0.06 
0.12 
0.18 

0 . JO 

0.60 

0.18 

0.12 
0.12 
0. 18 




Example 1 

Example 2 

Example 3 

Example 4 

Example 5 

Compar- 
ative 
Example 1 

Example 6 

Example 7 

Example 8 
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[0084] As clearly shown in Table 1 . the fibers according to Examples 1 - 5 exhibit excellent deodorizing characteristics 
towards acetaldehyde and hydrogen sulfide smells even after the fibers were subjected to 1 0 times of repeated washing 
treatments or to dyeing process. In contrast, the fiber according to Comparative Example 1 has a lower acid group 
bond ratio in comparison with the fiber according to Examples 2 at the same level of the build up, and the ratio of fall 
5 in the deodorizing characteristics towards acetaldehyde and hydrogen sulfide smells of the fiber subjected to ten times 
of repeated washing (and dyeing process) relative to that of the fiber prior to the washing (and the dyeing process) 
was greater in comparison with the ratio of fall for the fiber according to Example 2. 

[0085] The fibers obtained according to Examples 6 and 8 in which the fiber were heat treated after polyethylene- 
imine treatment. These fibers exhibit, regardless of conditions of heat treatments applied, exceedingly excellent deo- 
10 dorizing fastness to washing (to dyeing processing) than the fiber according to Comparative Example 1 does. 

[0086] The fiber obtained according to Example 7 in which a treatment with a steam was applied to the fiber had an 
adherent cohesion between fibers. 

[Example 9] 

15 

[0087] The undried fiber as used in Example 1 was immersed in an aqueous dispersion containing 6.3% by weight 
of a polyethylene-imine (Molecular weight is about 70,000.) and 10% by weight of phthalocyanine copper complex at 
20''C for one minute and was subsequently dried at 80°C for 1 hour, and the dried fiber was then treated with a saturated 
steam at 120°C in an autoclave for 5 minutes to obtain a modified fiber. Absorption test of unpleasant smelling sub- 
20 stances was carried out on the fiber as obtained, the obtained fiber after 10 repetition of washing and the obtained 
fiber as dyed. The results obtained are summarized together with acid group bond ratio in Table 2. 

[Examples 10-12. Comparative Example 2] 

25 [0088] A carboxymethyl cellulose fiber containing carboxyl group in a ratio of 1 .85 mol/kg fiber was treated by im- 
mersing aqueous solutions of xithothane at 20''C for a period of 1 minute; the solutions contain chitosan 0.3% by weight 
(Comparative Example 2), 5.0% by weight (Example 10). 10.0% by weight (Example 11 ) and 30% by weight (Example 
12) respectively The immersions were squeezed at a pick up ratio of 100% by weight to obtain the dehydrated fibers. 
After the dehydrated fibers were then dried at 120°C for 15 minutes, the dried fiber was then treated with a saturated 

30 steam at 120'*C in an autoclave for 3 minutes to obtain a modified fiber. Absorption tests of unpleasant smelling sub- 
stances was carried out on the fibers as obtained, the obtained fiber after 10 repetition of washing and the obtained 
fiber as dyed. The results obtained are summarized together with acid group bond ratios in Table 2. 
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[0089] As seen from Table 1 , regardless of the kind of amino group contained, the fibers containing amino groups 
at a concentrations of 0.3 - 1.89/l<g fiber which were prepared according to Examples 9-12, have good deodorizing 
characteristics towards acetaldehyde and hydrogen sulfide smells over the fiber containing amino groups at a concen- 
tration of 0.02 mole/kg fiber according to Comparative Example 2, in reference to the fiber as obtained, the fiber sub- 
5 jected to ten times of repeated washing. 

[Comparative Example 3] 

[0090] A spinning dope containing 16% by weight of a polymer obtained by copolymerizing 79.0 by weight of acry- 
10 lonitrile, 21% by weight of acrylic acid was prepared by dissolving the polymer in an aqueous nitric acid of which 
concentration was 75% by weight. The spinning dope was extruded into a nitric acid-based coagulating bath containing 
25% by weight of nitric acid at 0°C through a spinneret having holes with a diameter of 0.06 mm and the coagulated 
fiber was subsequently stretched 8 times In a boiling water after being washed to obtain an undried fiber. The carboxyl 
content of the undried fiber was found 2.72 mole/kg fiber. 
15 [0091] The undried fiber was immersed in an ethanol solution of a polyethylene-imine having a polymerization degree 
of 1 ,680 (molecular weight: 70,000) at a concentration of 2% by weight at 20°C for 3 minutes and was subsequently 
dehydrated at a pick up ratio of 150% by weight. After the dehydration, the fiber was dried at a temperature of 60°C 
for 60 minutes to obtain the fiber of Comparative Example 3 Absorption test of unpleasant smelling substances was 
carried out on the fiber as obtained, the obtained fiber as treated by 10 repetition of washing and the obtained fiber as 
20 dyed. The results are tabulated together with acid group bond ratios in Table 3. 

[0092] The rate of change in weight of fiber after washing test was determined by the following formula 

Rate of change In weight of fiber after washing 
test (%) = (W^ - W2)/Wi X 100 

in which represents the weight of dried specimen before the' washing test and W2 represents the weight of the dried 
specimen after the washing test. 
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Deodorizing 
characteristics 
of fiber 
after dyeing 


Acetaldehyde 

mg equivalent/kg 

fiber 


o m 
• 

o 


Weight 
change 
of fiber 
after 
washing 




13,8 


Deodorizing 
charactoris t ics 
of fiber after 
10 repetition of 
washing 


Acetaldehyde 

mg equivalent/kg 

fiber 


o 


Deodorizing 
characteristics 
of fiber 


& :: 

-0 0 
c > 
cr u 

4J 0^ 0) 
0 jQ 


LI SO 
• • 


Acid 

group 

content 


7kg 


0.272 
0.06 


Amino 
group 
content 


[OUl 


0. 18 

0. 12 




Co.nparativc 
Example 3 

Example 2 
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[0093] As seen in Table, the fiber of Comparative Example 3 which contained carboxyl group at a ratio of 2.5 mole/ 
kg fiber or more, exhibited an elutlon under repetition of washing treatment and in consequence the deodorizing char- 
acteristic of the fiber towards acetaldehyde became extremely low after 1 0 repeats of washing or after dyeing treatment. 

[Examples 13-17, Comparative Examples 4-3] 

[0094] A copolymer obtained by copolymerizing 74 J% by weight of acrylonitrile, 25.0% by weight of vinylidene chlo- 
ride and 0.3% by weight of sodium metharyl sulphonate was dissolved in dimethylformamide to prepare a spinning 
dope having a polymer concentration at 18% by weight. The spinning dope was, then, extruded through a spinneret 
with holes having a diameter of 0.15 mm into a dimethylformamide-based coagulating bath containing 75% by weight 
of dimethylformamide which was l<ept at 30°C. The obtained fiber was stretched 5 times in a dimethylformamide-based 
stretching bath containing 75% by weight of dimethylformamide and the stretched fiber was then stretched 1 .2 times 
in a boiling water after washing. The obtained undried had a swelling degree of 95.3% by weight. The content of sulfonic 
groups in the fiber was found 0.10 mole/l<g fiber. 

[0095] The fiber was immersed in aqueous solutions having a pH of 10 of a polyaryl amine having a molecular weight 
of about 30,000 at various concentrations; 0.03% by weight (Comparative Example 4), 0.15% by weight (Example 13), 
0.5% by weight (Example 14), 3.0% by weight (Example 15), 5.0% by weight (Example 16), 10,0% by weight (Example 
17) and 15.0% by weight (Comparative Example 5). The immersions were carried out at 25°C for 1 minute and the 
Immersed fibers were dehydrated at a pick up of 100% by weight. After dehydration, the treated fibers was dried at a 
temperature of SO'^C for 1 hour and were subsequently treated under wet heat using an saturated steam at 120°C to 
obtain the fibers of Examples 13-17 and Comparative Examples 4 - 5. 

[0096] The obtained fibers, the obtained fiber after 10 times of repeated washings and the obtained fibers as dyed 
were tested on absorption of unpleasant smell components. Results of the tests and bond ratios of acid group are 
shown in Table 4. 
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[0097] As clearly shown in Table 4, in comparison with the fiber according to Comparative Example 4 In which the 
fiber contains the bonded amino group at a concentration of 0.006 mol/kg fiber, the fibers according to Examples 13 - 
17 in which the fibers were brought to contain the bonded amino group in quantities of 0.034 - 0.27 mole/kg fiber by 
using aqueous solutions at pH 1 0 of polyaryl amine at pH 1 0 exhibited excellent deodorizing characteristics of the fiber 
towards acetaldehyde and hydrogen sulfide smells with reference to the fiber after ten times repetition of washing and 
the fiber after dyeing. The fibers according to these Examples produce no conglutination of fiber, whereas the fiber 
according to Comparative Example 1 in which the fiber contained the amino groups at a concentration of 3.41 mol/kg 
fiber produced an Intense conglutination. 

[Examples 18-21] 

[0098] A polymer prepared by copolymerizing 94.6% by weight of acrylonitrile, 5.0% by weight of methyl acrylate 
and 0.4% by weight of Itaconic acid was dissolved In 70 weight % nitric acid to obtain a spinning dope containing the 
polymer at a concentration of 16% by weight. The spinning dope was extruded into a nitric acid-based coagulating 
bath containing nitric acid at a concentration of 35% by weight kept at a temperature of 0°C, and the resultant coagulated 
fiber after washing was subsequently stretched 8 times In a boiling water to obtain an undrled fiber. The undried fiber 
contained carboxyl groups in a quantity of 0.06 mole/kg fiber. 

[0099] The undried fiber was immersed at 20°C for one minute in aqueous solutions of polyethylene-imine having a 
molecular weight of 70,000 In which the aqueous solutions contain the polyethylene-imine at a concentration of 1 .3% 
by weight (Example 18), 2.5% by weight (Example 19), 3.8% by weight (Example 20). and the immersions were sub- 
sequently dehydrated (pick up was 80% by weight). After the dehydration, the treated fibers were dried at 80°C for 1 
hour and were treated by wet heat using a saturated steam at 120''C in an autoclave for 5 minutes to obtain fibers 
according to Examples 18-20. For the fiber according to Example 21, a fiber according to Example 14 except that 
wet heat was eliminated, was allocated. 

[0100] The obtained fibers, the obtained fiber after 10 times of repeated washings and the obtained fibers as dyed 
were tested on absorption of unpleasant smell substances. Results of the tests and bond ratios of acid group are shown 
in Table 5. 
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[0101] As shown in Table 5, the fibers according to Example 1 - 20 exhibits excellent deodorizing characteristics 
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towards acetaldehyde odor and hydrogen sulfide odor regarding the fibers after 10 times of repeated washing test and 
the dyed fiber, in comparison with the fiber according to Example 21 in which the steam treatment was omitted. 

[Examples 22 - 25) 

5 

[0102] The never dried fiber used in Example 1 which was prepared by stretching 9 times in boiling water, was 
immersed at 20''C for 1 minute in aqueous solutions of polyethylene-imines differing in molecular weight at a concen- 
tration of 1% by weight; the molecular weights of polyethylene-imine are about 300 (Example 22), about 1 ,2000 (Ex- 
ample 23), about 10,000 (Example 24) and about 70,000 (Example 25). The Immersed fibers were dehydrated by 
10 squeezing at a pick up ratio of 1 00%. The dehydrated fibers were dried at 1 20**C for 1 5 minutes and subsequently wet- 
heat treated by a saturated steam at 120°C in an autoclave to obtain fibers according to Examples 22 - 25. 
[0103] The fiber as obtained, the fibers after ten times of repeated washing test and the dyed fiber of the obtained 
fiber were tested on the offensive smell absorption test. The results obtained and bond ratios of acid groups are tab- 
ulated in Table 6. 
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Deodorizing 
characteristics 
of fiber 
after dyeing 


Vcetaldehyde Hydrogen 
sulfide 

mg equivalent/kg fiber 
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1.0 0.3 
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[0104] A shown in Table 6, the fibers according to Examples 22 - 25 which contain bonded polyethylene-imines 
having a molecular weight of 300 - 70,000 exhibit excellent deodorizing characteristics towards acetaldehyde and 
hydrogen sulfide smells even after they had been subjected to 10 times of washing test. In comparison with the fiber 
according to Example 22 which contains a bonded polyethylene-imine having a molecular weight of 300, the fibers 
5 according to Examples 23 - 25 which contain bonded polyethylene-imines having a molecular weight of 12,00 - 70,000 
exhibit little deterioration in deodorizing characteristics towards acetaldehyde and hydrogen sulfide smells even after 
they were dyed. 

[Example 26] 

10 

[0105] A woven fabric (weave density: 35 ends/inch, 35 picks/inch) were made from a spun yarn of 1 0 Nm composed 
of a blend fibers in which the fiber according to Example 2, Cashimilon FK (a conventional acrylic fiber available from 
ASAHI KASEI KOGYO KABUSHIKI KAISYA) and a fiber obtained by spinning a copolymer by copolymerizing acrylo- 
nitrile and acrylic acid in a ratio of 80 to 20 by weight in a 75% nitric acid spinning bath were blended in a mixing ratio 
15 Of 3:1:6. 

[Example 27] 

[0106] A woven fabric was made of a blended spun yarn which was prepared by mixing a fiber according to Example 
20 2, a transition metal-containing fiber and Cashmilon FK (an acrylic fiber available from ASAHI KASEI KOGYOU KA- 
BUSHIKI KAISYA) at a mixing ratio of 3:1:6 according to the Example 26. 

[0107] The transition metal-containing fiber was prepared by spinning a polymer obtained by copolymerizing acry- 
lonitrile and acrylic acid in a ratio of 80 to 20 by weight into a 75% nitric acid bath, and was immersed in an aqueous 
solution of sodium hydroxide at a concentration of 20% by weight containing 1 .5 mol/liter of sodium chloride at 20°C, 
25 and was subsequently dipped in an aqueous solution containing 1 0% by weight of cupric sulfate, and followed by drying 
after washing and dehydration. 

[Comparative Example 6] 

30 [0108] A woven fabric made of an acrylic fiber containing 0.06 mole of sulfonic acid was treated by immersing in an 
aqueous solution containing 12% by weight of an polyethylene-imine having a molecular weight of 70,000 at 20°C for 
1 minute and was subsequently dehydrated at a pick-up ratio of 1 7% by weight. The treated fabric was, then, dried at 
80**C for 1 hour to obtain a fiber according to Comparative Example 6. 

[0109] The woven fabrics of Examples 29, 27 and Comparative Example 6 were evaluated on their characteristics 
35 towards various kinds of unpleasant smells In contrast to those of the fabrics after ten times of repeated washing. The 
results of evaluations are shown in Table 7. 

[01 10] In reference to Table 7, the fibers according to Examples22 and 27' exhibit good characteristics with the fibers 
after ten times of repeated washing In comparison with those of the fiber according to Comparative Example 6. In 
addition, the fiber according to Examples 25 and 27 had good hand touch as shown in Table 7. 
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[Examples 28 - 31 , Comparative Example 7-8] 

[0111] Woven fabrics were made of spun yarns obtained by blending the fiber obtained in Example 2, fibers prepared 
by immersing the never-dried fibers gathered midway during the preparation of the fiber in Example 2 into aqueous 
solution of polyacrylic acid so as to contain carboxyl groups at varying contents of from 0.1 mole to 15.0 mole/kg fiber 
and Cashimilon FK (an acrylic fiber available from ASAHI KASEI KOGYOU KABUSHIKI KAISYA), in an mixing ratio 
of 3:0.5:6.5. 

[0112] The respective contents of carboxyl groups contained in the respective fibers for the respective woven fabrics 
are tabulated along with characteristics of the fibers towards unpleasant smells are tabulated in Table 8. 
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[0113] Referring to Table 8, it is shown that the woven fabrics (Examples 28-31) made of fibers having a content 
of carboxyl group from 0.2-10 mole/kg fiber exhibit excellent deodorizing characteristics towards tobacco smells. In 
addition, these fibers exhibit good deodorizing fastness to washing and the fabric had good handling touch after wash- 
ing, 

[Examples 32 - 35, Comparative Examples 9-10] 

[0114] A spinning dope containing a polymer 18% by weight was prepared by dissolving the polymer in dimethylfor- 
mamide which was obtained by copolymerizing 74.7% by weight of acrylonitrile, 25,0% by weight of vinylidene chloride 
and sodium metharyl sulfonate. The spinning dope was extruded through a spinneret having holes having a diameter 
of 0.15 mm into a coagulating bath containing 75% by weight of dimethyiformamide at 30''C. and was subsequently 
stretched 5 times in a stretching bath containing 75% by weight of dimethylformamide at 80°C and then stretched 1 .2 
times in a boiling water after being washed. 

[0115] A fiber prepared from the never-dried fiber as obtained above by a method In which the never-dried fiber was 
immersed in an aqueous solution containing 3.8% by weight of a polyethylene-imine having a molecular weight of 
about 70,000 at 20**C for a period of 1 minute, dried at 80**C for 1 hour after dehydration at a pick-up ratio of 80% by 
weight and subsequently heat-treated by a saturated steam at 120°C in an autoclave for 5 minutes; acrylic fibers 
containing copper with its content varied ranging from 0.05 - 6 equivalent/kg fiber which is bonded to carboxyl group 
in an acrylic fiber prepared from a blend of a polymer obtained by copolymerizing acrylonitrile and acrylic acid in a 
copolymerizing ratio by weight of 80:20 and an polyacrylonitrile in a blending ratio of 30:70, and; a conventional poly- 
ester fiber were mixed in a blending ratio of 3:0.5:6.5 for making blended spun yarns to produce woven fabrics. 
[0116] Deodorizing characteristic towards offensive smells for the woven fabrics were evaluated according to the 
manner similar to that in Example 20. Contents of copper and results of evaluation on characteristics towards offensive 
smells are summarized for the respective woven fabrics in Table 9. 
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[0117] In Table 9, it is shown that woven fabrics (Examples 32 - 35) made of fibers having a copper content of 0.1 - 
5 equivalent/kg fiber exhibit not only deodorizing characteristics towards a carbonyl group containing compound, but 
also deodorizing characteristics towards a tobacco smoke smell, and that they have good hand touch. 

[Examples 36 - 40, Comparative Examples 11-14] 

[01 18] 94.5% by weight of acrylonitrile, 5.0% by weight of methyl acrylate and 0.5% by weight of metharyl sulfonate 
were copolymerized to prepare a polymer. A spinning dope containing 15.5% by weight of the polymer was prepared 
by dissolving the polymer in 70% by weight aqueous nitric acid. 

[01 19] A never-dried fiber was prepared by spinning the spinning dope through spinneret with holes having a diameter 
of 0.6 mm into a nitric acid-based aqueous coagulating bath containing 75.0% by weight of nitric acid kept at a tem- 
perature of 0°C and stretch the coagulated fiber 9 times in a boiling water after washing. The never-dried fiber was 
immersed in an aqueous solution of a polyaryl imine having a molecular weight of about 30,000 at 25°C for 1 minute, 
then dried at 80°C for about 1 hour after dehydrating at a pick-up ratio of 100% by weight, and was subsequently heat 
treated by a saturated steam at MO^'C for 5 minutes in a autoclave. 

[0120] The obtained fiber, an acrylic acid-grafted nylon fiber in which acrylic acid was grafted so that carboxyl groups 
are contained in a content of 0.8 mole/kg fiber, and a conventional acrylic fiber (Cashimilon FK available from ASAHI 
KIASEI KOGYO KABUSHIKI KAISHA) were blended in varied blending ratios to make blended spun yarns and knitted 
fabrics were prepared from the blended spun yarns. 

[01 21] The knitted fabrics were evaluated on their deodorizing characteristics towards offensive smells in accordance 
with the manners similar to those in Example 20. 

[0122] In Table 10, the blending ratios of the acrylic fiber containing polyaryl amine and the nylon containing carboxyl 
groups and results of evaluation on deodorizing characteristics towards offensive smells are tabulated for the respective 
knitted fabrics. 
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[0123] In Table 10, there are shown that knitted fabrics (Examples 36 - 40) composed of the acrylic fibers containing 
the polyaryi imine in a blending ratio of 5% or more by weight and the carboxyl group-containing nylon in a blending 
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ratio of 0.1 or more by weight deodorize not only smell of carbonyl group-containing but also smell of acid compounds 
and exhibit excellent deodorizing characteristics towards smell of tobacco smoke. 

[Examples 41 - 45, Comparative Examples 15-18] 

[0124] A polymer obtained by copolymerizing 74.7% by weight of acrylonitrile, 25% by weight of vinylidene chloride 
and 0.3% by weight of sodium metharyl sulfonate was dissolved in dimethylformamide to obtain a spinning dope con- 
taining 18% by weight of the polymer The spinning dope was spun through a spinneret with holes having a size of 
0.15 mm into a coagulating bath maintained at 30°C having a concentration of 75% by weight of dimethylformamide, 
and was then stretched 5.0 times in a stretching bath containing 75% by weight of dimethylformamide at SO^'C bath, 
and was subsequently stretched in a boiling water after washing. 

[0125] The fiber was treated at 25°C for 1 minute by immersing the fiber in an aqueous solution at pH 10 containing 
5.0% containing 5.0% by weight of a polyaryl amine having a molecular weight of about 30,000. The immersed fiber 
was dehydrated at a pick-up of 100% by weight and dried at SO'^C for 1 hour. The dried fiber was subsequently heat 
treated by a saturated steam in an autoclave at 120''C for 5 minutes, 

[0126] The fiber obtained, an acrylic fiber containing zinc at a content of 0.2 equivalent/kg fiber which was bonded 
to the carboxyl group introduced by grafting acrylic acid to a conventional acrylic fiber (Cashimllon FK, available from 
ASAHI KASEI KOGYOU KABUSHIKI KAISHA) so that carboxyl group was contained at a content of 2.0 equivalent/ 
kg fiber, and the above-mentioned acrylic fiber (Cashimilon FK) are made into spun yarns composed of the fibers in a 
blending ratio of 3:0.5:6.5 to obtain woven fabrics therefrom. 

[0127] The woven fabrics were evaluated on their deodorizing characteristics towards offensive smells in accordance 
with the manners described in Example 20. 

[0128] In Table 11 , the blending ratios of the acrylic fiber containing polyaryl amine and zinc-containing acrylic fiber 
and results of evaluation on deodorizing characteristics towards offensive smells are tabulated for the respective woven 
fabrics. 
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[0129] Referring to Table 11 , it Is shown that woven fabrics (Exannples 36 - 40) using the acrylic fibers containing the 
polyaryl amine in a blending ratio of 5% or more by weight and zing-contalning acrylic fiber In a blending ratio of 0.1 
or more by weight deodorize not only smell of carbonyi group-containing but also smell of acid compounds and exhibit 
excellent deodorizing characteristics towards smell of tobacco smoke. 

[Example 46. Comparative Example 19] * 

[0130] A polymer obtained by copolymerizing 94.6% by weight of acrylonitrile, 5% by weight of methyl acryiate and 
0.4% by weight of itaconic acid was dissolved in an aqueous nitric acid at a concentration of 70% by weight to obtain 
a spinning dope containing 1 6% by weight of the polymer. The spinning dope was spun through a spinneret with holes 
having a size of 0.06 mm into a nitric acid-based coagulation bath containing 35% by weight of nitric acid of which the 
bath temperature was maintained at 0°C, and was subsequently stretched 8 times in a boiling water after washing, 
and finally dried to obtain a at SO^'C bath and subsequently stretched In a boiling water after washing to obtain a never- 
dried fiber. 

[0131] The fiber was Immersed in an aqueous solution containing a polyethylene-lmine having a molecular weight 
of about 70,000 at a concentration of 2.5% by weight at 20°C for 1 minute, and dried at 80°C for 1 hour after dehydration 
at a pickup ratio of 80% by weight, and subsequently heat treated by wet heating by a saturated steam at 120°C for a 
period of 5 minutes in an autoclave to obtain a treated fiber. 

[0132] A woven fabric (Example 46) was prepared using a blended spun yarn prepared by blending the above- 
mentioned fiber, a fiber which was prepared from a blended polymer composition by blending a polymer obtained by 
copolymerlzing acrylonitrile and acrylic acid at a mixing ratio of 80:200 and polyacrylonltrlle at a blending ratio of 80: 
70, and a conventional acrylic fiber at a blending ratio of 3:1 :6. 

[0133] Another woven fabric was prepared for Comparative Example 1 9 in which the fabric was obtained according 
to the same manner and conditions as those in Example 46 except that the heat treatment by wet heat was omitted. 
[0134] For the Example and Comparative Example, evaluations of deodorizing characteristic toward offensive smells 
were carried out on the woven fabrics prepared, the woven fabric subsequent to ten times of repeated washing tests 
and the woven fabric subsequent to dyeing. 
[0135] The results of the evaluations are tabulated In Table 12. 
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[0136] In Table 12, It Is apparent that an acrylic fiber In which a bond ratio of acid group to polyethylene-lmine was 
made 50 mol/kg fiber or more by applying wet heat treatment in the treatment step of the undried acrylic fiber with a 
polyethylene-imlne. exhibits good deodorizing characteristics towards smells of carbonyl group-containing compounds 
and acid compounds on the fiber after 10 times of repetition of washing and the fiber after dyeing. 

5 

Industrial Applicability 

[0137] The deodorizing fiber according to the invention have a deodorizing characteristics capable of removing of- 
fensive smells originating from acid compounds such as carbonyl compounds by adsorption. The deodorizing charac- 
ter terlstics of fiber do not deteriorate during textile processing such as dyeing or the like after a number of repeated 
washing. As a raw material fiber for woven and knitted fabric, the deodorizing fiber of the invention can provide a variety 
of textile articles covering clothing and interior and furnishings with fast deodorizing characteristics. 
[01 38] Textile converted articles made from a mixture of the deodorizing fiber of the invention with a deodorizing fiber 
having an anionic functional group in the fiber substrate which is capable of removing offensive smells emitted from a 
15 basic compound, can remove a compound smell in which a basic and an acid compounds are involved, and the deo- 
dorizing characteristics of the articles are durable. 

[01 39] with the use of a fiber of the invention as a component of a blend, a textile article can exhibit a fast deodorizing 
effect on a compound smell, for an example, tobacco smoke smell in which various smells arc involved. 

20 

Claims 

1. A deodorizing fiber composed of a substrate fiber containing carboxylic or sulphonic acid groups in an amount of 
0.01-2.5 mol/kg fiber and a polyamine compound with a molecular weight of 1,000 - 200.000 being deposited on 

25 said substrate fiber to provide an amount of amino groups of 0.03-3 mol/kg fiber and where a part of said amino 

groups are bonded ionically to at least a part of said acid groups and wherein the deodorizing fiber exhibits free 
amino groups. 

2. A deodorizing fiber according to claim 1 wherein 50-100 mol% of the acid groups are ionically bonded to amino 
30 groups of the polyamine compound. 

3. A deodorizing fiber according to claim 1 , characterized in that the fiber substrate is an acrylic fiber. 

4. A process for producing a deodorizing fiber according to claim 1 wherein a fiber containing acid groups selected 
35 from the group consisting of carboxylic acid and sulfonic acid in an amount of 0.01 - 2.5 mol/kg fiber is impregnated 

with a solution of a water-soluble polyamine compound having a molecular weight of 1,000 - 200,000 so that the 
fiber contains the polyamine compound in an amount of 0.03 - 3 mol/kg fiber in terms of the amino groups thereof, 
and that the impregnated fiber is subsequently heat treated to fix the polyamine compound to the fiber by bonding 
It ionically to the acid group so as to maintain the presence of free amino groups in the fiber. 

40 

5. A process according to claim 4, characterized in that the fiber substrate is an acrylic fiber 

6. A process according to claim 4 or 5 wherein acrylic fiber containing acid groups selected from the group consisting 
of carboxylic acid and sulfonic acid in the fiber substrate at an amount of 0.01 - 2.5 mol/kg fiber in which a never- 

45 dried acrylic fiber is in it's aqueous swollen state which is before the fiber structure becomes irreversibly densified 

by drying and has an initial swelling degree (Qc) of 50 - 250 % by weight, is contacted with a solution of a water- 
soluble polyamine compound having a molecular weight of 1,000 - 200,000 so that the fiber contains the water- 
soluble polyamine compound in an amount of 0.03 - 3 mol/kg fiber in terms of the amino groups thereof, and that 
the impregnated fiber is subsequently heat treated to fix the polyamine compound to the fiber by binding amino 

50 groups ionically to acid groups, wherein Qc (%) Is defined as (Wi-W2)/W2 x 100 (W^ represents a weighing (g) of 

a specimen weighing several grams of a fiber which has never been dried, centrifuged at 900 G at 25 °C for 5 
minutes and W2 represents weighing of the specimen after drying at 105 °C for 2 hours). 

7. A textile article having deodorizing characteristics comprising at least 5 % by weight of a deodorizing fiber (A) as 
55 defined in any one of claims 1 to 3 and at least 0,1 % by weight of a deodorizing fiber (B) containing either an 

anionic functional group in the fiber substrate in an amount of 0.2 - 1 0 equivalent/kg fiber, or transition metal bonded 
to anionic functional groups in an amount of 0.2 - 10 equivalent/kg fiber as blended components. 
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8. A textile article according to claim 7, wherein the transition metal Is copper or zinc. 

9. A textile article according to any one of claims 7 or 8 wherein the deodorizing fiber (A) is an acrylic fiber substrate 
according to claim 1 . 

5 

PatentansprQche 

1. Desodorisierende Faser, die aus einer Substratfaser besteht, die Carbonoder Sulfonsauregruppen in einer Menge 
10 von 0,01 bis 2.5 mol/kg Faser enthdit, wobei eine Polyaminverbindung mit einem Molekulargewicht von 1000 bis 

200 000 auf der Substratfaser abgeschieden ist, so dass man eine Menge an Aminogruppen von 0,03 bis 3 mo!/ 
kg Faser erhalt, wobei ein Teil der Aminogruppen ionisch an wenigstens einen Teil der Sauregruppen gebunden 
sind und wobei die desodorisierende Faser freie Aminogruppen aufweist. 

15 2. Desodorisierende Faser gemali Anspruch 1 , wobei 50 bis 1 00 Mol-% der SSuregruppen ionisch an Aminogruppen 
der Polyaminverbindung gebunden sind. 

3. Desodorisierende Faser gemali Anspruch 1 , dadurch gekennzeichnet, dass das Fasersubstrat eine Acrylfaser 
ist. 

20 

4, Verfahren zur Herstellung einer desodorisierenden Faser gemSli Anspruch 1 , wobei eine Faser, die Sauregruppen, 
die aus der Gruppe ausgewShlt sind, die aus Carbonsaure und Sulfonsaure besteht, in einer Menge von 0,01 bis 
2,5 mol/kg Faser enthalt, mit einer Losung einer wSsserloslichen Polyaminverbindung mit einem Molekulargewicht 
von 1000 bis 200 000 impragniert wird, so dass die Faser die Polyaminverbindung in einer Menge von 0,03 bis 3 

25 mol/kg Faser enthalt, bezogen auf die darin enthaltenen Aminogruppen, und wobei die impragnierte Faser an- 

schlieliend warmebehandelt wird, so dass die Polyaminverbindung auf der Faser fixiert wird, indem sie ionisch an 
die sauregruppen gebunden wird, so dass die Anwesenheit von freien Aminogruppen in der Faser aufrechterhalten 
wird. 

30 5. Verfahren gemaH Anspruch 4, dadurch gekennzelchnet, dass das Fasersubstrat eine Acrylfaser ist. 

6. Verfahren gemali Anspruch 4 oder 5, wobei eine Acrylfaser, die Sauregruppen, die aus der Gruppe ausgewahit 
sind, die aus Carbonsaure und Sulfonsaure besteht, in dem Fasersubstrat in einer Menge von 0,01 bis 2,5 mol/ 
kg Faser enthalt, wobei sich eine noch nie getrocknete Acrylfaser in ihrem wSssrigen aufgequellten Zustand be- 

35 findet, d.h. bevor die Faserstruktur durch Trocknen irreversibel verdichtet wird, und einen Anfangsquellgrad (Qc) 

von 50 bis 250 Gew.-% aufweist, mit einer LGsung einer wasserl6slichen Polyaminverbindung mit einem Moleku- 
largewicht von 1000 bis 200 000 in Kontakt gebracht wird, so dass die Faser die wassertosliche Polyaminverbin- 
dung in einer Menge von 0,03 bis 3 mol/kg Faser enthalt, bezogen auf die darin enthaltenen Aminogruppen, und 
wobei die impragnierte Faser anschlledend warmebehandelt wird, so dass die Polyaminverbindung auf der Faser 

40 fixiert wird, indem Aminogruppen ionisch an Sauregruppen gebunden werden, wobei Qc (%) als (W-|-W2)/W2 x 

100 definiert ist (wobei das Gewicht (g) einer mehrere Gramm wiegenden Probe einer noch nie getrockneten 
Faser darstellt, die 5 Minuten tang bei 25 °C mit 900 x g zentrifugiert wurde, und W2 das Gewicht der Probe nach 
2 Stunden Trocknen bei 105 darstellt). 

45 7. Textilartikel mit desodorisierenden Eigenschaften, der wenigstens 5 Gew.-% einer desodorisierenden Faser (A) 
gemafl einem der Anspruche 1 bis 3 und wenigstens 0.1 Gew.-% einer desodorisierenden Faser (B), die entweder 
eine anionische funktionelle Gruppe im Fasersubstrat in einer Menge von 0,2 bis 10 Aquivalenten/kg Faser oder 
an anionische funktionelle Gruppen gebundenes Obergangsmetall in einer Menge von 0.2 bis 10 Aquivalenten/ 
kg Faser enthalt, als gemischte Komponenten umfasst. 

50 

8. Textilartikel gemail Anspruch 7, wobei das Obergangsmetall Kupfer oder Zink ist. 
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Textilartikel gemail einem der AnsprOche 7 oder 8, wobei die desodorisierende Faser (A) ein Acrytfasersubstrat 
gemaR Anspruch 1 ist. 
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Revendications 

1. Fibre d6sodorisante compos6e d'une fibre servant de substrat et contenant des groupes acide carboxylique ou 
sulfonique en une quantity de 0,01 d 2,5 moles/kg et d'un compost de polyamine d'un poids mol6culaire de 1 000 

5 a 200 000 d6pos6 sur la fibre servant de substrat pour donner une quantit6 de groupes amino de 0,03 ci 3 moles/ 

kg de fibre, une partie des groupes amino dtant li^e ioniquement d au moins une partie des groupes acide et la 
fibre d^sodorisante ayant des groupes amino iibres. 

2. Fibre desodorisante selon la revendication 1, dans laquelle de 50 d 100 % en moles des groupes acide sont lies 
10 ioniquement aux groupes amino du compost de polyamine. 

3. Fibre desodorisante suivant la revendication 1 , caracteris§e en ce que le substrat de la fibre est une fibre acryli- 
que. 

15 4. Proc6de de production d'une fibre desodorisante suivant la revendication 1, dans lequel une fibre contenant un 
groupe acide choisi dans le groupe consistant en Tacide carboxylique et I'acide sulfonique en une quantity de 0,01 
a 2,5 moles/kg de fibre est impr6gn6e d'une solution d'un compos6 de polyamine soluble dans I'eau ayant une 
masse mol6culaire de 1 000 ^ 200 000 de sorte que la fibre contient le compose de polyamine en une quantity 
de 0.03 d 3 moles/kg de fibre en termes de ses groupes amino et en ce que la fibre impr6gn6e est ensuite traitee 

20 thermiquement pour fixer le compose de polyamine d la fibre en le liant ioniquement au groupe acide de maniere 

a maintenir la presence de groupes amino iibres dans la fibre. 

5. Precede suivant la revendication 4. caracterise en ce que le substrat de la fibre est une fibre acrylique. 

25 6. Proc6d6 suivant la revendication 4 ou 5, dans lequel la fibre acrylique contenant un groupe acide seiectionne dans 
le groupe consistant en I'acide carboxylique et I'acide sulfonique dans le substrat de la fibre en une quantite de 
0,01 a 2,5 moles/kg de fibre, dans lequel une fibre acrylique qui n'a jamais ete sechee et qui est dans son etat 
aqueux gonfie qui est celui avant que la structure de la fibre devienne densifiee d'une maniere irreversible par 
sechage et a un degre initial de gonflement (Qc) de 50 d 250 % en poids, est mise en contact avec une solution 

30 d'un compose de polyamine soluble dans I'eau d'un poids moieculaire de 1 000 d 200 000 de fagon d ce que la 

fibre contienne le compose de polyamine soluble dans I'eau en une quantite de 0,03 d 3 moles/kg de fibre en 
termes de ses groupes amino, et en ce que la fibre impregnee est ensuite traitee thermiquement pour fixer le 
compose de polyamine d la fibre en liant des groupes amino ioniquement aux groupes acide, Qc (%) etant defini 
par (Wi-W2)/W2 X 100 (W-, representant un poids (g) d'un echantillon pesant plusieurs grammes dune fibre qui 

35 n'a jamais ete sechee, centrifugee e 900 G e 25^C pendant 5 minutes, W2 representant le poids de rechantillon 

apres sechage e 105''C pendant 2 heures). 

7. Article textile ayant des caracteristiques desodorisantes comprenant au moins 5 % d'une fibre (A) desodorisante 
telle que deflnie dans I'une quelconque des revendications 1 e 3. et au moins 0,1 % en poids d'une fibre (B) 

40 desodorisante contenant solt un groupe fonctionnel anionique dans le substrat de la fibre en une quantite de 0,2 

a 10 equivalents/kg de fibre, soit un metal de transition lie e des groupes fonctionnels anioniques en une quantite 
de 0.2 a 10 equivalents/kg sous forme de constituents melanges. 

8. Article textile suivant la revendication 7, dans lequel le metal de transition est le cuivre ou le zinc. 

45 

9. Article textile suivant I'une quelconque des revendications 7 ou 8. dans lequel la fibre (A) desodorisante est un 
substrat de fibre acrylique suivant la revendication 1. 
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